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SOME OBSERVATIONS ON BONE TRANSPLANTATION 
By DEAN LEWIS, M.D., F.A.C.S., Cutcaco 


“QA ONCLUSIONS based upon experi- 
mental work differ as to the fate 
and function of transplanted bone. 
Barth no longer holds as tenable his 

earlier view that a transplanted segment of 
bone acts merely as a scaffolding for develop- 
ing osteoblasts: in other words, that it is 
simply osteoconductive. He accepts the 
view of Axhausen, Phemister, and others, 
that the compact bone of the graft is absorbed 
and that it is replaced by bone formed by the 
periosteum and endosteum of the graft. 
Undoubtedly, as Macewen states, the 
vegetative capacity of a bone-cell is as great 
as that of an epithelial cell and each graft 
proliferates from its center, the whole even- 
tually fusing into one mass. In proportion 
to the size of the bone graft, the smaller the 
graft the greater is the proliferation. If 
small grafts of compact bone could be used, 
the bone would live, but in most cases we are 
compelled, by the nature of the case, to use 
large transplants in order to maintain fixa- 
tion and preserve form. Compact bone dies 
in large grafts because its physical properties 
do not permit of rapid enough absorption of 
serum to maintain the life of the bone until 
the vascular circulation is reéstablished. 
The ideal graft should contain enough com- 
pact bone to maintain the required form and 
give a certain amount of fixation when 
needed, but not so much that cellular death 
followed by substitution occurs to any extent. 
This ideal condition is rarely, if ever, secured 


in bone transplantation. As it has been 
demonstrated that substitution of the com- 
pact bone takes place in greater part from the 
graft proper, the most active bone-forming 
elements, periosteum and endosteum, should 
be included in the graft. The anteromedial 
surface of the tibia is to be preferred, I 
believe, to the crest of the tibia as the source 
of the graft, for in such a graft, cut through 
to the marrow, there is endosteum as well as 
periosteum and enough compact bone to 
maintain the form of the graft and secure 
some fixation, but not as much as is usually 
taken in grafts cut from the crest of the tibia. 

While the blood-forming elements of the 
marrow rapidly degenerate, the bone-forming 
elements come in intimate contact with the 
serum and are most favorably situated for 
the preservation of life and the assumption 
of early proliferative changes. Lexer reports 
some unpleasant experiences in cases in 
which marrow was included in the transplant. 
In some of these cases marked inflammatory 
symptoms associated with a mild fever de 
veloped about the transplanted segment. 
These transplants usually, however, healed 
in position in spite of this inflammatory 
change. He believed the reaction to be due 
to the absorption of the products of decom- 
position of the marrow, and in his later trans- 
plantation the marrow was removed from 
the graft with a sharp spoon and the resulting 
dead spaces were filled with bone plug. The 
grafts in these cases were taken from am 
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putated legs, and it is possible that this re- 
action followed the use of homoplastic trans- 
plants. The same reaction, often resulting 
in extrusion of the segment, has been ob- 
served where homoplastic tendon trans- 
plants have been inserted. 


EFFECTS OF INFECTION ON BONE TRANSPLANTS 
AND THEIR USE IN INFECTED WOUNDS 

The reaction of transplanted bone to in- 
fection is of considerable interest, for it dem- 
onstrates more clearly than histological 
studies that bone grafts remain viable. In- 
fection occurred in a number of Phemister’s 
experiments in varying degrees of severity 
and with different types of transplants. A 
severe infection with extensive suppuration 
usually caused death with subsequent ex- 
trusion of the entire transplant. In the 
presence of a mild infection the transplant 
took in many cases, but it behaved differently 
from one placed in a sterile field. The 
periosteum and endosteum may survive and 
the circulation be reéstablished in the presence 
of a mild infection, the changes occurring in 
such cases resembling very closely those 
associated with osteomyelitis in normal bone. 
The surviving periosteum forms a layer of 
new bone about the cortex which, both in its 
amount and coarse spongy character, re- 
sembles the involucrum surrounding the se- 
questrum in cases of osteomyelitis. When 
the periosteum is removed from the trans- 
plant, infection is much more apt to cause the 
death of the entire segment, for the compact 
bone has a much poorer chance than the 
periosteum to get sufficient nourishment, 
and consequently the entire transplant is 
likely to die. 

There have been but few reports of clinical 
observations of the effects of infection upon 
bone transplants. Klapp some years ago 
reported a case in which, after apparently 
normal healing following bone transplanta- 
tion, a temperature of 102.5° developed, and 
an abscess which demanded wide incision 
formed at the site of the operation. Two 
sinuses formed which led down to the trans- 
planted bone, but after a cortical sequestrum 
measuring 3 cm. in length and 2 cm. in width 
was extruded the sinuses healed. The end- 


result was good. Klapp came to the con- 
clusion that the ability of the transplant to 
form an involucrum which separated the 
thin dead cortical bone demonstrated that it 
was viable and remained so after being trans- 
planted. Similar experiences have been re- 
corded by Tomita, Hashimoto, and Axhausen. 
In the case reported by Axhausen an attempt 
had been made to replace the upper end of the 
humerus after resection for recurrent car- 
cinoma by a metatarsal bone. A mild in- 
fection occurred, and in spite of the fact that 
the transplant was surrounded by pus total 
sequestration did not occur. Sequestration 
of the head of the bone occurred, but the shait 
healed in position and a firm union was 
established between it and the shaft of the 
humerus. A mild infection does not lead 
to total sequestration, which would be ex- 
pected if the transplant were dead, merely 
acting in an osteoconductive capacity. 

Involucrum and sequestrum formation 
occurring in transplants is illustrated by 
the following case: 


Case 1. G. M., male, age 25, was admitted to 
the Presbyterian Hospital November 12, 1913. 
He gave a history of having had trouble in the right 
forearm for fourteen years. At the beginning he 
had a painful swelling on the radial side of the 
forearm which was operated on in Greece. The 
operation consisted of opening an abscess and 
curetting out a focus in the radius. A sinus formed 
which persisted for some time but finally healed. 
In two years another abscess formed which opened 
and later healed. Since this time he has had four 
more operations in the old country. At the last 
operation about three-fourths of the shaft of the 
radius was removed. This was eight years ago and 
since that time, until one week ago, the patient has 
had no marked trouble. Then he began to have 
pain on the radial side of the right wrist and gradu- 
ally an abscess formed. 

Examination revealed the scars of former opera- 
tions and that the right forearm was much atrophied. 
Pronation and supination of the right forearm were 
markedly interfered with and there was a permanent 
flexion at the elbow of about five degrees. There 
was a red, tender swelling the size of a hen’s egg on the 
radial side of the forearm at the level of the wrist. 
The swelling fluctuated. General physical examina- 
tion was negative. 

On August 13, 1913, the abscess at the level of 
the wrist was incised and a small amount of pus 
evacuated. The abscess was apparently not con- 
nected with the bone. On August 27, the abscess 
having practically healed, an operation was under- 
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taken with the view of reconstructing the radius. 
The radial side of the forearm was opened widely, 
the supinator being separated from the flexor group 
of muscles and the deep branch of the radial nerve 
located. A transplant was then taken from the 
anteromedial surface of the tibia, and this divided 
into two fragments. The larger was fixed to the 
upper end of the lower radial fragment and the small 
fragment was contacted with the upper end of the 
transplant, the idea being to determine whether 
this fragment would remain viable if not contacted 
with living bone. The brachialis anticus was 
sutured over the upper end of this small fragment, 
an attempt being made to form an orbicular liga- 
ment for it. When these grafts were placed and 
fixed the wound was closed without drainage, the 
muscles being carefully approximated over the 
transplanted bone. 

Three days after the operation the temperature 
reached to1° F. Infection occurred and six days 
later the wound was opened, the temperature drop- 
ping to normal after the pus was evacuated. A 
sinus formed at the lower end of the lower trans- 
plant from which pus continued to be discharged. 
X-rays taken from time to time indicated that 
involucrum and sequestrum formation were going 
on in the lower transplant. 

On October 30, 1913, the patient was anesthetized 
and an incision made in the line of the old scar down 
to the transplanted bone. The white, exposed 
bone was removed, and a drain inserted into the 
space from which the sequestrated bone had been 
removed. X-ray examinations made from time to 
time indicate the involucrum formed from these 
transplanted segments of bone has increased in 
size and there is every evidence to show that new 
bone has continued to be formed. The incisions 
and sinus have healed. 


These clinical findings correspond with 
those already observed in experimental work 
and seem to me to demonstrate most con- 
clusively that the transplant remains viable 
and reacts to infection like normal bone, 
and that even in the presence of severe in- 
fection, when death of the entire transplant 
might be expected, it is able to take part in 
involucrum and sequestrum formation. 

The insertion of bone transplants into 
infected areas has not been attempted often. 
The two following cases illustrate the uses of 
a bone graft to act as a mechanical support 
to prevent a radial deviation of the hand. 
The transplant was inserted with the idea 
that it might act as a mechanical support 
and that if it had to be subsequently removed 
it had served the purpose of preventing a de- 
formity which would have been difficult to 
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prevent by other means. These cases are 


reported because they indicate the value of 
immediate insertion of bone grafts in infected 
areas. They may act asa mechanical support 
to prevent deformity, even if it is necessary 
to remove them later. In many instances 
they will remain viable and hasten convales- 
cence. 


Case 2. Mr. T. S., age 25, was admitted to the 
Presbyterian Hospital July 23, 1913. While super- 
vising the erection of a water tank in Oklahoma, the 
supporting framework gave way and the tank fell. 
The patient jumped from a height of about fifty 
feet and sustained a fracture of both bones of the 
left forearm. The fracture was plated at a local 
hospital and an infection developed. About nine 
weeks after the accident, the patient entered the 
hospital. The plate used in fixing the ulna was 
exposed, being on the level of the skin. Several 
sinuses on the radial side of the forearm led down toa 
plate which had been used to fix the radius. An 
X-ray examination revealed a sequestrum of the 
radius extending well above the plate upon that 
side. 

An operation was performed July 25, 1913. 
The plate lying upon the ulnar side was easily re- 
moved, together with several small pieces of bone. 
Several small necrotic fragments were removed with 
a sharp spoon. An incision was then made on the 
radial side of the forearm in the line of the old scar 
and the plate was removed from the radius. The 
sequestrum in the radius was also removed. ‘There 
was little or no evidence of bone formation about the 
sequestrum. So much of the radius had been re 
moved that subsequent radial deviation of the hand 
with contracture was feared and there seemed to be 
so little osteogenetic tissue left that a transplant 
was taken from the tibia and inserted into the defect 
to act as a mechanical support, for even if it were 
later necessary to remove this graft it would have 
served a useful purpose. The transplant was fixed 
to the fragments of the radius by small ivory pegs. 

The wound was closed without drainage, and 
healing occurred in about ten days. Later two 
small sinuses formed, one over the lower fragment 
and one at the lower end of the upper fragment. 
One of the small ivory pegs was discharged from the 
former. Several small spicula of bone were dis- 
charged from these sinuses. Later the wound was 
opened and several small cortical sequestra were 
removed. The defects in the transplant were then 
filled in with an iodoform bone plug. 

The X-ray would seem to indicate that the 
proliferative changes in a transplant placed 
in an infected area are much greater than 
those occurring in a transplant placed in a 
clean field. Undoubtedly some of the shad- 
ows about this transplant are from fragments 
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of bone detached at the time of the fracture. 
Light and dark areas intermingled also seem 
to indicate that the transplant may have been 
broken up into separate islands, small cortical 
sequestra having been formed and _ sur- 
rounded by heavy involucra. 

Union was firm within six months. There 
is some radial deviation of the hand, but I 
believe it is much less than if an attempt had 
been made to prevent it by some mechani- 
cal support. Contractures have also been 
avoided and the period of convalescence has 
been shortened. 


CasE 3. R. W., age 12, was admitted to the 
Presbyterian Hospital November 18, ro14. On 
October 20, 1914, the patient fell from a tree a 
distance of seventeen feet, receiving the full force 
of the fall upon the right hand. He sustained a 
compound fracture, the radius separating at the 
lower epiphysis and being forced through the skin 
of the anterior surface of the forearm. The fracture 
became infected. A week after the fracture 
drainage was established down to the lower end of 
the radius. On November 12, because of continued 
temperature and pain, several incisions were made 
in the forearm and also in the palm of the hand, 
in which there was a considerable collection of pus. 
When examined the right forearm was considerably 
swollen. A sinus was found upon the anterior surface 
of the forearm which leads down to bared bone. 
Another sinus was found on the outer side of the 
forearm about two inches below the elbow which 
leads down to the radius. Two incisions were also 
found in the palm of the hand from which consider- 
able pus was discharged. The general condition of 
the patient was poor. The temperature was high. 

The patient was operated upon November 10, 
1914. The sinus above the wrist upon the anterior 
surface of the forearm was widened and the white 
necrotic portion of the radial shaft exposed. Sep- 
aration had taken place at the lower epiphysis and 
when the bone had been extruded the periosteum had 
been stripped from it. A tubular sequestrum which 
involved about half of the shaft of the radius was 
removed. As there was no evidence of bone repair 
in the lower part of the radius and in order to prevent 
radial deviation of the hand, a transplant measuring 
about four inches in length was removed from the 
anteromedial surface of the tibia. This was placed 
in the involucrum and contacted below with the 
articular end of the radius, no foreign material being 
used for fixation. The wound was but partially 
closed, a small piece of iodoform gauze being 
placed in the lower end. The incisions in the 
palm were widened to permit of better drainage. 

The ulnar nerve had been divided, when the 
fragment passed through the soft tissues on the 
front of the forearm, but no attempt was made to 
repair it because of the infection. 


Following this operation the temperature rapidly 
subsided and there was a marked improvement in 
the local condition. Ten days after the operation 
there was a rise in temperature and both wounds— 
just below the elbow and above the wrist—were 
widened and drains inserted. The temperature 
subsided immediately and after a week the drains 
were removed. The boy left the hospital on De- 
cember 17th, at which time the upper incision had 
healed. A small sinus, from which some pus was 
discharged, remained above the wrist. A marked 
improvement was noted in the general condition, 
as the boy had gained ten pounds in two weeks. 

The boy has recently returned to the hospital 
for nerve suture. The sinuses have healed. A 
small abscess has formed above the lower end of the 
radius but the X-ray picture indicates no sequestra. 
The transplant has apparently increased in size and 
has survived in the infected wound. 

Bone grafts inserted into infected fields 
will live, and even if sequestrum formation 
occurs, necessitating operation later, they have 
acted as a mechanical support, preventing 
deformities, and the convalescence is con- 
siderably shortened. Infection introduced 
at the time that the graft is inserted has a 
much more harmful effect and the entire 
graft or the greater part of it is apt to be lost. 
The autoplastic graft used in the treatment 
of old compound fractures, as in the last two 
cases cited, seems to have developed a certain 
amount of immunity to the infection, or 
perhaps the virulence of the infection has 
been greatly reduced, although the general 
condition of the patient, in the last case at 
least, was very poor. 


TRANSPLANTATION OF BONE INTO CAVITIES 
AFTER CURETTAGE OF CENTRAL GIANT- 
CELL SARCOMAS 

Bloodgood has suggested that bone be 
transplanted into cavities remaining after 
curettage of central giant-cell sarcomas. 
This operation would render resection un- 
necessary in many cases, and would avoid 
destruction or removal of articular cartilages, 
thus preserving the function of joints in 
cases in which the central giant-cell sarcoma 
encroached upon the articular cartilage. 

One of the essentials in the transplanting 
of bone is perfect haemostasis, for a blood- 
clot about the transplant does not permit of 
permeation of serum into the bone and also 
prevents vascularization. Bone grafts into 
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cavities, even when contacted with living 
bone, will not survive in the majority of cases, 
and besides such a graft is often unnecessary, 
for the osteogenetic power of the thinned 
cortical bone in the central giant-cell sarcoma 
and fibrous osteitis is great enough to form 
bone capable of weight-bearing. The main 
consideration in lesions of this character is 
to close the cavities which give rise to sinus 
formation and the continuance of a discharge. 
The two following cases illustrate the use 
of bone grafts in cavities resulting from curet- 
tage of central giant-cell sarcomas. In both 
cases the cortical bone was very thin but had 
enough osteogenetic power to repair. The 
bone grafts did not survive in either case. 


CasE 4. G. K., a girl, age 17, was admitted to 
the Presbyterian Hospital September 15, 1913. 
The girl was well nourished and apparently per- 
fectly healthy. One year ago she had an infection 
upon the anterior surface of the right knee which was 
very painful. After the infection subsided the 
pain continued. This pain was in the upper part 
of the right tibia and has been a dull ache rather 
than a distinct pain. The upper part of the leg 
gradually became larger and during the past few 
weeks the pain has become more intense. There 
is decided tenderness over the expanded upper por- 
tion of the leg. There has been no interference 
with the function of the knee-joint or effusion into it. 

The X-ray findings are typical of central giant- 
cell sarcoma. The cortical bone is of eggshell 
thinness. The shadow is more or less globular 
above and does not correspond to the fusiform shad- 
ow of fibrous osteitis. ‘The upper epiphyseal car- 
tilage has been invaded at one point, but the articular 
cartilage has been spared. There are no evidences 
of metastatic growths. 

Operation performed September 16, 1913. A 
longitudinal incision was made over the anteromedial 
surface of the upper end of the tibia and the thinned 
cortical bone was chiseled away. Two spurting 
arteries were seen in the walls of the cavity and 
these were closed with Horsley’s wax. The cavity 
was then carbolized, the carbolic acid was neutral- 
ized with alcohol, and a little remaining in the 
cavity was ignited with a cautery. The cavity was 
then packed tightly with gauze while the graft was 
prepared. 

The incision was prolonged down on the tibia and 
a graft measuring about five and one-half inches 
was taken from the anteromedial surface of the 
tibia and placed in the cavity. The upper end of 
this graft was contacted with the articular cartilage, 
while the lower was placed in a groove in the tibia 
and fixed with a drilled head. The wound was 
closed with subcutaneous catgut and silk. The 
stitches were removed on the eighth day, at which 
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time there was a slight discharge of serum which 
soon ceased. X-ray pictures taken from time to 
time indicated that the bone was gradually under- 
going absorption, the graft being distinctly smaller 
and eroded. In July a small bleb, which later opened, 
developed, and a sinus formed from which serum 
was discharged. As the sinus persisted, it was 
thought best to remove the graft. The patient 
was operated upon September 9, about one year 
after the first operation. The cavity was opened 
and the white, dead graft was removed. ‘The walls 
of the cavity consisted of thick sclerotic bone. 
There were no evidences of recurrence of the tumor. 
Considerable granulation tissue was found in the 
cavity which was curetted out. The cavity was 
carbolized and dried with heat. A Mosetig-Moor- 
hoff bone plug was inserted and the skin closed. A 
small sinus formed, from which at times some of the 
plug is discharged. The function of the knee-joint 
is perfect, and the general health of the patient re- 
mains good. 

Case 5. W. K., male, age 40, was admitted to 
the Presbyterian Hospital January to, 1013. 
He gave a history of having noticed pain about the 
right knee five years before. On February 13, 
1908, the patient fell and was taken to the Cook 
County Hospital, where a diagnosis of traumatic 
arthritis was made. An X-ray examination made 
somewhat later revealed a nodule about the size of 
a half-dollar on the medial condyle of the femur. 
He walked on crutches until July 3, 1908, when he 
again slipped and was taken to the County Hospital, 
where a cast was applied. The cast was worn for 
six weeks. An operation was advised at this time. 
An exploratory operation, at which tissue was re- 
moved for examination, revealed a central giant-cell 
sarcoma. Thigh amputation was advised and re- 
fused. 

The general examination of this patient is nega- 
tive. The right knee is flexed at an angle of about 
135°. The patient walks with a decided limp, 
holding the knee fixed. The lower part of the right 
femur is expanded, and when attempts are made at 
moving the knee there is decided limitation of 
motion. The knee can be flexed, but not extended 
to any extent. X-ray examination reveals a 
shadow which occupies both condyles of the femur. 
The internal condyle is more extensively involved 
and is of eggshell thinness. There has been no 
extension of the growth through the opening made 
at the time tissue was removed. 

Patient was operated upon January 20, 1913. 
No constrictor was applied. An incision about four 
inches long was made over the internal condyle 
of the femur, and a piece of the thin, expanded bone 
removed. The exposed mass pulsated, and when 
attempts were made to curette it out the hemor- 
rhage was severe. Not knowing whether I could 
control the haemorrhage if further curettage were 
attempted, and not having permission to amputate 
in case it could not be controlled, the cavity was 
packed with iodoform gauze. 
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On February 4, 1913, the patient was again an- 
wsthetized and the central giant-cell growth was 
curetted away, a constrictor having been applied. 
When the constrictor was removed some spurting 
arteries were seen in the thinned cortical bone and 
these were plugged with Horsley’s wax. The 
cavity was carbolized, alcohol was applied, and some 
which remained was ignited with a cautery. As 
there was still some oozing, the cavity was packed 
lightly with gauze. 

On February 10, 1913, the packing was removed, 
and bone removed from the anteromedial surface 
of the tibia was placed in the cavity. The skin 
was closed over the cavity with silkworm-gut. An 
attempt was made to straighten the knee at this 
time. While attempting this the thinned cortical 
bone was fractured and the lower end of the upper 
fragment was forced into the cavity. Infection of 
the edges of the wound where the packing had come 
in contact occurred and a sinus formed. 

July 20, 1913, the opening in the medial condyle 
was enlarged. Some detached pieces of the tumor 
were removed and also the dead bone grafts. The 
cavity was then filled with a Mosetig-Moorhoff 
bone plug and closed. 

X-ray pictures taken from time to time indicated 
that bone repair was going on, that the cavity had 
been greatly reduced in size, and that its walls were 
formed of thick sclerotic bone. 

On January 2, 1915, another attempt was made 
to close this cavity in the femur. The sinus 
was enlarged and a cavity the size of a hen’s egg 
was found. This was curetted out, granulation 
tissue and a small amount of tumor-tissue being 
found. The latter was found in the medial con- 
dyle near the line of the joint. The cavity was 
treated in the usual way with carbolic acid, alcohol, 
and heat. A Moorhoff plug was inserted. When 
the stitches were removed, some of the plug was 
discharged, but the wound appeared healthy. The 
lower end of the femur has been reduced one-half 
in size. Extension of the leg is still somewhat lim- 
ited. The cavity is smaller and apparently bone 
repair is proceeding normally in the thinned cortical 
bone. 

These two cases are reported because they 
seem to me to indicate a procedure which 
should be followed in the treatment of central 
giant-cell sarcomas of bone. These are espe- 
cially unfavorable for bone transplantation. 
In the first place there is enough osteogenetic 
power in the thinned cortical bone, both in 
central giant-cell sarcoma and bone cysts, 
to form bone of sufficient thickness and 
firmness for weight-bearing, and in the 
second place a cavity is most unfavorable 
for bone grafting, and in the majority of, 
if not in all, cases the graft will be lost. The 
clot which will form prevents serum coming 
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in contact with the graft, and later vas- 
cularization of the main part of the graft 
will be retarded or prevented. This is 
indicated in the first case, in which conditions 
were provided which usually favor the life 
of a graft, but where death of the same un- 
doubtedly occurred as the result of hematoma 
formation. In the second case the conditions 
were not ideal for bone grafting, as packing 
of the cavity had to be resorted to for some 
days to control the rather active hemorrhage. 

In the treatment of cavities following 
curettage of central giant-cell sarcoma or 
fibrous osteitis, I believe that the bone plug 
is much superior to the bone graft placed 
within the cavity for the reasons stated above. 


BONE GRAFTING IN THE CORRECTION OF 
DEFORMITIES RESULTING FROM POTT’S 


FRACTURE 

A procedure which is of distinct value and 
may be regarded as a form of direct bone 
transplantation and may be used to ad- 
vantage in the correction of deformities 
associated with Pott’s fracture is illustrated 
by the two following cases: 

Case 6. E. G. N., age 31, was admitted to the 
Presbyterian Hospital June 8, 1914. He _ had 
sustained a Pott’s fracture on the left side one year 
before. At that time, when he was brought to the 
hospital, the swelling about the ankle was so great 
that reduction was made with difficulty. An open 
operation was not advised and it is doubtful if any 
better reduction could have been obtained. When 
the patient commenced to walk there was some ever- 
sion of the foot, which was swollen and painful. 
The motions at the ankle were restricted and a 
flat-foot with some eversion was developing. The 
internal malleolus was very prominent and tender. 
An X-ray examination revealed that the internal 
malleolus was considerably displaced and apparently 
hypertrophied. The upper end of the lower frag- 
ment of the fibula was displaced outward. 

As the eversion of the foot caused so much inter- 
ference with function and pain was increasing, an 
operation was undertaken with the view of over- 
correcting the deformity and of reducing at the same 
time the size of malleolus. 

Operation performed June 10, 1914. An in- 
cision was made over the internal malleolus which 
was divided at the line of fracture. The malleolus 
was dissected out of the scar in which it was im- 
bedded, wrapped in gauze, and placed on the in- 
strument tray. Considerable callus and connective 
tissue were removed from the joint near the internal 
malleolus. An attempt was then made to correct 
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the eversion of the foot, but this was impossible 
because of the union between the misplaced fibular 
fragments. The fibula was then resected at the 
line of fracture and the foot could be overcorrected. 
Fearing non-union because of the defect, bone was 
taken from the tibia on the same side and trans- 
planted into the defect. The malleolus was then 
trimmed down to the desired size and nailed to the 
lower end of the tibia, the articular cartilage being 
preserved. A circular plaster of Paris dressing was 
applied. 

At the end of three months considerable union had 
occurred on the fibular side, but it was not strong 
enough to permit of weight-bearing. After five 
months the patient could walk with a cane without 
difficulty. The normal line of the leg and foot had 
been restored. There is no eversion of the foot. 
There is some restriction of motion at the ankle- 
joint but the range of motion is good. 


In a second case of Pott’s fracture, the 
foot had evidently been dressed in extension, 
and when the cast was removed the patient 
walked upon the toes, being unable to place 
the heel upon the ground. 


CasE 7. Mr. B., age 37, a blacksmith, was ad- 
mitted to the Presbyterian Hospital April 21, 1914. 
Eight weeks before, while scuffling, he twisted his 
ankle and sustained a fracture of the left leg. This, 
as revealed by the X-ray, was a typical Pott’s 
fracture. A cast was applied after the leg had been 
in splints for ten days. As stated above, the foot 
had evidently been dressed in plantar flexion, for 
when the cast was removed the heel could not be 
placed upon the ground and the function of the 
foot was greatly impaired. 

Upon examination the foot was swollen, cyanotic, 
and sweated rather profusely. The foot could not 
be flexed dorsally. Limitation of flexion in this 
direction was due apparently to outward displace- 
ment of the internal malleolus, for this part of the 
bone seemed to impinge upon the astragalus when 
dorsal flexion was attempted. Definite points of 
tenderness were found over the malleolus at the site 
of fracture and over the fibula. On April 22 an oper- 
ation was undertaken with the view of correcting the 
position of the malleolus. A curved incision was 
made over the medial malleolus. This was divided 
at the point of junction with the shaft and dissected 
out of the scar-tissue extending from the deltoid 
ligament to it. It was removed and wrapped in 
gauze, as tranplantation was planned. Consider- 
able intra-articular callus and connective tissue were 
found closely adjacent to the malleolus. These 
were dissected away. The foot could then be 
brought to a right-angle position and was inverted. 
The malleolus was then nailed back into place. 
The foot was immobilized for ten weeks in a plaster 
of Paris cast, after which the patient was encouraged 
to walk, and passive motion and massage were re- 
sorted to. At the end of four months the patient 
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walked normally and the function of the ankle-joint 
was practically normal. 

It has been suggested in both of these 
cases that the malleolus could have been 
turned downward with the deltoid ligament 
after having been divided. As good a view 
of the joint could have been obtained had 
this attachment been preserved, but trans- 
plantation to the desired position would 
have been impossible, for the deltoid liga- 
ment becomes so contracted in these cases 
as not to permit of displacement of the 
malleolus into the position which permits 
of correction of the deformity of the foot. 
In both cases the malleolus has survived 
after direct transplantation. 

BONE GRAFTING IN DELAYED UNION AND IN 
NON-UNION OF FRACTURES 
Statistics which have been recently pub 
lished indicate the unreliability of the Lane 
plate or other foreign materials in the treat- 
ment of delayed union or non-union of frac- 
tures. The bone graft is being more and more 
frequently employed in these cases, for the 
graft apparently stimulates bone growth in 
the fragments and the osteogenetic power of 
the graft proper aids greatly in forming a 
firm union between the ununited fragments. 
In reconstructive work upon the extremities 
where tendons and nerves and bone have been 
lost, bone grafting has wide _ possibilities. 
The length of time required for bony union 
in these cases renders postponement of the 
tendon grafting necessary, for early assump 
tion of function, which is not possible until 
there is considerable union, is necessary to 

successful tendon transplantation. 

The use of the bone graft in reconstructing 
bones and in delayed union and non-union of 
fractures is illustrated by the following cases: 

Case 8 Mr. C. L., age 42, was admitted to the 
Presbyterian Hospital November 1912. He 
had sustained a fracture of the right tibia four years 
before. The fracture was compound, the lower end 
of the upper fragment protruding through the 
wound. Later, the fragments were plated. In- 
fection occurred and two months after the injury 
a large sequestrum was removed. The wound 
healed, but there has been no bone repair. There 
is a defect in the tibia of about five inches. The 
patient wears a brace and uses crutches. 


ce. 
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General physical examination is negative. A 
false point of motion is found in the lower third of 
the right leg. The X-ray picture reveals an absence 
of several inches of bone in the right tibia and a 
fracture of the fibula. The lower end of the tibia, 
which is a very small fragment, is very atrophic. 
The ankle-joint is partially ankylosed. The 
articular cartilage is apparently preserved and no 
distinct shadows are found within the joint-cavity. 

On November 16, 1914, the two fragments of the 
tibia were exposed. The lower end of the upper 
fragment was prepared for an inlay graft. The 
lower fragment was so short that the graft could not 
be inlaid and it was therefore driven into the 
atrophic cancellous tissue of this piece of bone. 
The upper end of the transplant was fixed to the 
lower end of the upper fragment by an ivory peg. 
The subcutaneous tissues were approximated by 
fine catgut and the skin closed with silk without 
drainage. A cast was applied and the wound healed 
by primary union. 

Although the conditions necessary to successful 
bone grafting were provided in this case, union has 
been slow. Repeated X-ray examinations in- 
dicated that the transplant was increasing in size. 
At the end of nine months the cast was removed, but 
as union was not firm an apparatus was worn for 
some four months to prevent motion between the 
fragments and transplant and to avoid fracture of 
the transplant. At the end of fifteen months union 
was firm enough to warrant the discarding of me- 
chanical supports. The patient now walks well 
with the aid of a cane. The ankle-joint is still 
ankylosed and the patient as a result walks with 
a slight limp. 

CasE 9. Mr. G. M., age 63, was struck by an 
automobile January 17, 1913, and sustained a 
compound fracture of the right tibia about four 
inches above the ankle. He was taken to a hospital 
and the fragments were wired. Apparently the 
result was not satisfactory, for in three weeks an- 
other operation was performed and a Lane plate was 
applied. The plate was removed fourteen weeks 
after being applied, evidently because of a mild in- 
fection, for a sinus still remains upon the antero- 
medial surface of the tibia, through which a probe 
can be passed down to the denuded bone. There 
is some seropurulent discharge through this sinus, 
but apparently the infection is very mild. Ex- 
amination reveals a point of non-union about six 
inches above the right ankle. The fragments move 
rather freely upon each other. The skin about the 
scar of the earlier operation is reddened and covered 
with crusts. There is considerable discharge from 
the sinus mentioned above. An operation was 
performed January 30, 1914, for non-union. A 
curved incision was made through the skin and the 
small discharging sinus was carried up into the flap. 
The ends of the fracture were exposed and the scar- 
tissue and a small amount of callus were dissected 
away. The ends of the bone when exposed were 
prepared for a graft, the ends of the fragments 


being cut so that the marrow-cavity was exposed. 
A graft measuring about 41% inches was then taken 
from the anteromedial surface of the tibia and 
placed in the grooves already prepared in the frag- 
ments. The skin was closed with silkworm-gut 
and silk. Healing without suppuration occurred, 
the small discharging sinus closing within ten days. 
A plaster of Paris cast was applied for fixation. 

X-ray examinations made from time to time in- 
dicated that the graft was alive, but union occurred 
slowly. As late as October it was thought best 
to use a cast, as there was still some motion. 
During the latter part of October the cast was re- 
moved and an apparatus constructed which could 
be worn attached to the shoe. This was not suc- 
cessful. During the latter part of October and the 
beginning of November consolidation occurred 
rapidly and all fixation apparatus could be discarded. 
Union occurred rapidly after consolidation began. 
The patient still uses a cane, but the function of the 
leg has been practically restored to normal. 

CasE 10. M. K., age 35, received a fracture of 
the left leg while working in a coal mine. The 
fracture was reduced and immobilized, but when 
the cast was removed there was some deformity. 
When the patient attempted to walk he experienced 
considerable pain at the site of the fracture, where 
there was a distinct false point of motion. Con- 
siderable tenderness could be elicited by pressure 
over this point. Because of the deformity and pain, 
with the delayed union after four and one-half 
months, an operation was performed with the idea 
of correcting the deformity and promoting union 
by skin grafting. 

An X-ray examination revealed an oblique frac- 
ture of the left tibia, the lower end of the upper 
fragment overriding the upper end of the lower 
fragment. Operation performed April 18, 1914. 
A curved incision was made and a flap raised from 
the anteromedial surface of the tibia, exposing the 
line of fracture. The bones were refractured in the 
line of the old fracture and the ends of the frag- 
ments were displaced out so that the ends could 
be sawed off, converting the oblique into a trans- 
verse fracture. The ends of the fragments were 
prepared, so that a groove was made for the re- 
ception of the transplant taken from the antero- 
medial surface of the tibia. Under traction great 
enough to separate the ends of the fragments, so that 
there would be no shortening, the graft was placed 
and fixed with two steel-wire nails. A plaster of 
Paris cast was then applied. Union occurred 
rapidly in this case. In four months union was 
firm enough so that the fixation apparatus could be 
dispensed with, the patient experienced no pain, and 
the function of the part was completely restored. 
Later the patient returned to have one of the nails, 
which had become loosened and could easily be felt 
beneath the skin, removed. 

Case 11. R. K., age 25, was admitted to the 
hospital January 10, 1914. He gave the following 
history: On October 6, 1913, while working with 
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Fig. 1. Fig. 2. 
Case 1. Fig. 1. Showing involucrum and sequestrum 


formation occurring in transplanted bone when infection 
occurs. 

Fig. 2. The involucrum which has increased in size. 
The sequestrum was removed at operation, and the 
point at which the involucrum had formed could be 
definitely seen. This reaction of transplanted bone to 
infection indicates that the bone remains viable, and that 
the periosteum plays an important réle in the substitution 
of compact bone. 


an eleven-foot sheet-metal shears, his right forearm 
slipped into the gearing. The radial side of the 
arm was badly torn and about six inches of the 
radius was badly splintered, so that part of it had to 
be removed. The sleeve of his jacket and gloves 
were ground into the wound and had to be removed 
during the operation. Attempts at tendon repair 
were made immediately, but infection occurred and 
the attempt was not successful. The extensor 
tendons on the radial side, together with part of 
the common extensor, had been destroyed. There 
was some contracture of the flexor longus and brevis 
pollicis muscles and the thumb was consequently 
drawn well into the palm of the hand. A large ulcer 
was found upon the radial side of the forearm, which 
began just above the wrist and extended upward 
beyond the junction of the middle and lower third 
of the forearm. 

The first operation, performed January 13, 1914, 
consisted of skin grafting. The scar-tissue was 
dissected out about the ulcer; a flap with double 
pedicle was dissected upon it from the abdomen, and 
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Case 2. Infected compound fracture which had been 
plated. Sequestrum has formed in shaft of radius above 


upper end of plate. Line of separation can be clearly 
seen. No involucrum of sufficient strength had formed to 
prevent radial deviation of hand. The transplant was 
removed from the tibia and inserted into the infected 
area to act as a mechanical support. Wound closed with- 
out drainage. Healing within ten days followed by sinus 
formation with discharge of small spicules of bone. Seques- 
tra later removed from transplant. Transplants placed 
in infected areas will live. Involucrum and sequestrum 
formation may occur in the transplant, indicating that 
transplanted bone remains viable and does not act merely 
as a scaffolding for osteoblasts. 


the hand and forearm placed beneath this flap, 
which was sutured to the edge of the wound. The 
edges of the defect were approximated by silkworm- 
gut sutures beneath the hand in this position. A 
cast was applied to hold the hand in position. Ten 
days later the pedicles were cut and the hand freed. 

The second operation, performed after the flap had 
completely healed, consisted of bone transplanta- 
tion. The skin graft was dissected up and a bone 
transplant taken from the anteromedial surface of 
the tibia was prepared. The graft was fractured 
in the lower half during preparation, but the perios- 
teum remained intact. There was _ considerable 
oozing from the dense scar, which was controlled 
with difficulty. The graft was fixed to the frag- 
ments with ivory bone pegs and the skin flap was 
sutured over it without drainage, considerable oozing 
occurring beneath the flap. Union did not occur 
and repeated X-ray examinations revealed gradual 
absorption of the graft without any evidences of 
repair. On October 10, 1914, as the graft was 
gradually being absorbed, it was removed, and an- 
other graft, taken from the anteromedial surface of 
the left tibia, was inserted. The graft was better 
prepared than the first. Again there was consider- 
able oozing with discharge between the stitches, but 
oozing soon ceased and the wound healed. Be- 
ginning solidification of the graft was noted within 
four weeks after the operation and X-ray examina- 
tion revealed distinct evidences of new bone forma- 
tion. This was the second step in an operation 
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Fig. 1. Fig. 2. 

Case 3. Fig. 1. Osteomyelitis of the radius resulting 
from an infected compound fracture. Operation eight 
weeks after accident. Sequestrum in radius removed and 
a transplant of the tibia was inserted into infected field. 
Transplant was inserted into involucrum and contacted 
with the epiphyseal cartilage. No attempt made to fix 
the transplant. 

Fig. 2. Indicates condition of transplant at end of 
fifteen weeks. Sinuses have healed. Small fluctuating 
area has developed over lower end of radius on radial side. 
The X-ray indicates that transplant in infected field has 
remained viable and increased in size. 


designed to reconstruct tendons by fascial trans- 
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Case 4. Fig. 3. Histological preparation of the graft. 
The transplant is dead and is being rapidly destroyed by 
granulation tissue. 


repair of tendons by fascial transplantation can 
now be attempted. 

I believe that the absorption of the graft 
was due to hematoma formation, following 
oozing from the cicatricial tissue. A ham- 
atoma prevents vascularization of the trans- 
plants and is one of the factors which causes 
the death and subsequent absorption of 
transplanted bone. This is a factor which 
must be considered in all cases in which bone 





plantation. As union is being established the 
Fig. 1. Fig. 
Case 4. X-ray showing changes occurring in trans- 


planted bone placed in a cavity resulting from curettage of 
a central giant-cell sarcoma. 

Fig. 1. Picture taken one week after operation. 

Fig. 2. Picture taken one year after operation showing 
absorption of graft. Gradual obliteration of the cavity 


2. Fig. 4. 
has occurred as a result of proliferation of the thinned 
cortical bone. 


Fig. 4. Appearance of the bone seventeen months 
after primary curettage. The bone transplant has been 
removed and the cavity filled with a Moorhoff plug, most 
of which has been extruded. 
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Case. 5. Central giant-cell sarcoma of five years’ stand- 
ing treated by curettage. Bone grafts were placed in the 
cavity and these had to be removed subsequently. The 
third figure reveals cavity after being filled with a Mosetig- 
Moorhoff bone plug — two years after curettage. The 


is transplanted into extensive defects in 
which scar-tissue is abundant. 


Case 12. Mrs. E. W., age 65, was transferred 
from the medical service of the Presbyterian Hospital. 
She gave a history of a pathological fracture through 
the shaft of the right humerus. There had evidently 
been some attempt at repair, but subsequently the 
fracture was refractured at the same point. The 
patient complains of pains in the muscles of the 
back, which become very acute when movements 
are made. Thesé pains radiate down the back of 
the right thigh. Examination reveals no evidences 
of tabes, and no primary tumor which might give 
rise to secondary bone growths could be discovered. 
The severe radiating pains in the extremities could 
not be readily accounted for. There were no Bence- 
Jones bodies in the urine. 

The patient was operated upon February 10, 1914. 
An incision was made on the outer surface of the 
arm down to the seat of fracture. The ends of the 
fragments could then be displaced outward. The 
bone was cup-shaped at the end of either fragment, 
and in the bowl of this cup-shaped cortical bone was 
an organized hematoma and tissue which resembled 
histologically a myeloma. 

The thin bone forming the expanded part of the 
cup was partially cut away and the tissue occupying 
the space between the fragments removed. A 
transplant was then removed from the anteromedial 
surface of the left tibia and placed in the defect in 
the bone, an intramedullary splint being formed. 
The lower end of the transplant was fixed to the 
lower fragments with a drill point. The upper 





cavity is surrounded by heavy sclerotic bone which has 
been formed from the thinned cortex, shown in the first 
figure. The second figure reveals condition after bone 
transplant has been inserted in the cavity A, bone trans- 
plant. 


end of the transplant was fixed to the lower end of 
the upper fragment with chromic catgut. The 
incision was closed without drainage, and the arm 





Fig. 2. 


Fig. 1. 


Case 6. Fig. 1. Attempt to correct malposition of Pott’s 
fracture associated with eversion of the foot, and beginning 
flat-foot. The medial malleolus was removed and cut 
down to the desired size, the articular cartilage being 
preserved and then transplanted. A part of the fibula 
was resected to permit of overcorrection of foot. Trans- 
plant removed from the anteromedial surface of the 
tibia was inserted into the defect. Intra-articular callus 
near the malleolus was dissected away after the malleolus 
was removed. 

Fig. 2. Indicates condition of the transplanted bone 
nine months after the operation. A small nail used to 
fix the medial malleolus has been removed. 
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Fig. 1. Fig. 2. Fig. 3. 


Case 7. Correction of a deformity associated with an 
imperfectly corrected Pott's fracture by direct transplanta- 
tion of the medial malleolus and removal of intra-articular 
callus. 

Fig. 1. Reveals fracture and displacement of malleolus. 


was immobilized. X-ray examinations made from 
time to time indicated that the transplant was 
alive, and gradually fixation took place. During 
the stay in the hospital the patient frequently 
complained of severe radiating pains in the upper 
extremities, but no evidences of any other bony 
growths, primary or secondary, could be found. 
The general health of the patient did not improve. 
It seemed to remain stationary. 

The patient left the hospital June 24, 1914, hav- 
ing been sent to a charitable institution. She 
died in July when I was out of town, but I learned 
that when an examination was made in an under- 
taking establishment a fracture was found. I 
believe that the fracture of the transplant occurred 
when the body was being prepared, for when the 
patient left the hospital union was fairly well 
established, but a mechanical support was still worn 
to prevent fracture of the transplant. X-ray ex- 
amination revealed no absorption of the graft and 
there were definite evidences of proliferative changes. 


The bone graft is being used more and more 
in the treatment of united intracapsular 


Fig. 2. Foot is in extended position and patient walks 
on toes. 

Fig. 3. Shows relations after malleolus has been trans- 
planted and foot dressed at right angles with complete 
restoration of function. 


fractures of the neck of the femur. The 
transplant has many advantages over foreign 
bodies, for it has proliferative power and an 
attempt can be made to reconstruct a neck 
with proper angle and of normal length. In 
the case about to be reported the head of the 
femur, even when immobilization has been 
maintained, has undergone partial absorption. 


CasE 13. G. W., male, age 14, was admitted 
to the Presbyterian Hospital March 27, 1914. 
He jumped from a platform July 15, 1913, and fell 
upon his left hip, striking upon a cement pavement. 
He attempted to ride his bicycle home, but fell and 
had to be carried there. About two hours after 
the accident he began to have severe pain. A doctor 
was called that night. Extension was put on and 
the patient kept in bed three weeks. At the end of 
that time he was up in a chair and then he began 
to walk with crutches. When he attempted to 
walk he suffered severe pain and the thigh became 
adducted, considerable adductor spasm being 
noted. 
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Case 8. 


Case 8. Reconstruction of the tibia by bone transplan- 
tation after a part of it had been removed following an 
osteomyelitis developing after a compound fracture. 
Appearance of the transplat two years and three months 
after operation. 

Case 9. Delayed union following infected compound 
fracture. Discharging sinus present when transplant 


The symptoms gradually increased in severity, 
and an examination made when the boy was brought 
to the hospital revealed an inversion of the left foot, 
a spasm of the adductor muscles of the thigh, and a 
high position of the trochanter. Shortening of 5 
cm. was determined by measurements. An X-ray 
examination revealed a fracture of the neck of the 
femur through the narrow part. A push-and-pull 
X-ray indicated that there had been no attempt 
at bony union. 

An operation was performed March 27, 1914. 
A U-shaped flap was turned up over the great 
trochanter and the fascia lata and muscles over the 
same exposed. The tensor fascia lata was incised 
and the anterior part of the capsule of the hip-joint 
exposed and opened. When the capsule was opened 
the seat of the fracture was found. No attempt 
was made to freshen the entire surface of the frac- 
ture, but an area was denuded into which the trans- 
plant was to be driven. Traction was put upon the 
extremity, so that the requisite amount of lengthen- 
ing was obtained, and the two fragments were 
separated. A canal was then bored through the 
shaft of the femur at the base of the trochanter 
through the distal part of the neck. The bone 
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Case 9. 
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Case 10. 
was inserted. 
Case to. 


Inlay graft. Union after seven months. 
Delayed malunion of an oblique fracture of 
the tibia. Pain marked, so that the patient had to use 
crutches. Inlay graft. Union in four months with dis- 
appearance of the pain. Steel-wire nail had to be removed 
subsequently, as it had become loose. Fracture converted 
from oblique into transverse. 


transplant taken from the anteromedial surface of 
the tibia was driven through this canal, an attempt 
being made to form by the transplant a neck as 
long as the original one with the same angle. No 
attempt was made to fix the transplant, for it 
was so tight that it could not be displaced. A 
cast was then applied which extended from the 
level of the navel to the ankle. The patient re- 
turned from time to time for examination. By 
the middle of September there was some bone 
formation at the lower part of the neck, as in- 
dicated by the X-ray, and the push-and-pull X-ray 
indicated that some union had occurred. The 
cast was removed a week before Christmas, and 
there was at that time an inch and a quarter of 
shortening. Passive motion at the hip was not 
painful and there was no evidence of an adductor 
spasm. The patient could walk with crutches 
without much pain. An X-ray examination in- 
dicated that absorption of the head had occurred, 
although the outlines of the articular cartilage 
could still be made out. The bone transplant was 
still in position and apparently had not undergone 
any absorptive change, considerable new bone being 
formed at the lower side of the neck. 
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Case 11. Attempt to reconstruct the radius lost in a 
machine accident. Skin grafting from the abdomen 
had been done first to close a large defect. First bone 
graft lost, probably because of haematoma formation. 
Second bone graft has taken. Consolidation is taking 
place, and an attempt has been made to repair the extensor 
longus pollicis and extensor carpi radialis longior tendons 
by fascial transplantation. 


Lexer makes the following statement con- 
cerning “bone bolting,”’ which is practically 
the procedure employed in this case: “The 
canal should not be made too wide, as the 
bolt must be inserted forcibly, so that blood 
and detached marrow cannot collect between 
it and the bone, since the bone will unite 
with the surrounding bony tissue only when 
it lies in intimate contact with it; otherwise 
granulations appear in the walls of the canal, 
interfere with nutrition, and predispose to 
rapid absorption.”” . A too narrow canal may 
interfere in some cases with the transplant, 
for in driving the latter through the canal the 
periosteum may be stripped off and absorp- 
tion take place subsequently. Both experi- 
mental and clinical work have demonstrated 
conclusively the necessity of preserving peri- 
osteum in all cases of transplantation, for 
proliferative changes occurring in it are 
essential to the life and later development 
of the transplant. In this case, although 
healing by primary union took place and 
good immobilization was obtained for a 
number of months, I believe that the stripping 
up of the periosteum when the graft was in- 
serted had considerable to do with the failure 
of the head to regenerate completely and 
secure a reconstructed neck of the femur. 
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Bone grafting is the procedure to be pre- 
ferred in the closure of defects in cranial 
bones, and the great percentage of successes 
following its use has resulted in the much less 
frequent use of silver and celluloid plates and 
those composed of other foreign material. 
The repair of such defects can easily be ac- 
complished by plates covered with periosteum 
cut to the diploé taken from bone adjacent 
to the defect. R6pke has suggested that 
a portion of the scapula be used for the re- 
pair of such defects, for in this way bone with 
periosteum on each side is secured and there 
will be less likelihood of proliferative changes 
leading to an uneven surface or the formation 
of exostoses. In traumatic cases bone, fas- 





Case 12. Pathological fracture due to a myeloma 
Resection of bone followed by bone transplantation. 
When patient left the hospital there was considerable 
union, but an immobilizing dressing was worn to prevent 
fracture of transplant. See case history. 
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Fig. 1. 
Case 13. Fig.1. Attempt to reconstruct neck of femur by 


bone transplantation. Head absorbed in spite of fixation 
extending over almost nine months. One and one-half 


cial, and fat transplantation are often used 
together. In the following case bone, fat, and 
fascial transplantation were combined in an 
operation designed to cure a traumatic cyst 
of the brain and to correct a cranial defect. 


CasE 14. A. M., age 38, was admitted to the 
Presbyterian Hospital November 11, 1912. Two 
and one-half months before he was struck on the 
head with a billiard cue. At the hospital a piece 
of bone was removed, but closure of the wound did 
not occur for almost two months. The patient was 
in the hospital for four weeks after the injury. He 
could not move leg or arm or opposite side for three 
days after the injury. He could not walk for 
about six weeks after the injury. There was no 
history of epileptic seizures and the general ex- 
amination was negative. A scar was found upon the 
left side of the head near the median line. It 
measured about two and one-half inches in length 
and one and three-fourth inches in width. A 
distinct pulsation could be felt over the scar. A 
crescentic flap was dissected up from the defect, 
the scar in the flap being quite adherent to under- 
lying tissue. The dura seemed to be in good con- 
dition, and as there were no focal symptoms and 
pulsation was good the dura was not opened. 
The periosteum of the edges of the defect was 
dissected up; a bone graft was then taken from the 
anteromedial surface of the tibia. This was 
divided and the fragments were placed over the 
defect, resting upon the edges of the bone. The 
periosteum of the transplant was sutured to the 
periosteum of the cranial bones. The flap was 
sutured over the transplanted bone with fine silk. 
When seen some three months later the defect was 
solidly closed, but a small sharp spicule of bone could 
be felt close to the skin. This was not removed. 
The patient has not been heard from lately. 








645 





Fig. 2. 


inches of shortening. Patient has a good functional hip. 
Fig. 2. Would indicate bone formation occurring in 
the head, but the greater part of it has been absorbed. 


Case 15. L. M., age 21, was admitted to the 
Presbyterian Hospital October 13, 1913. When 
twelve years old he sustained an injury of the head 
in a machinery accident. He was partially con- 
fined to his bed for a month. He had no trouble 
then for about eight years, when he began to have 
dizzy spells, during which he would lose conscious- 
ness. As described by him these attacks were 
typical epileptic seizures. The attacks came at 
irregular intervals, but during the past year he had 
had ten attacks, two of these occurring during the 
last month. No history of a distinct aura could be 
elicited. There was an old depressed scar over the left 
frontal and parietal region, about one and a half 
inches from the median line. There was a distinct 
depression, the size of a silver dollar, and bone had 
evidently been removed at the time of the injury. 
The general examination was negative. 

A U-shaped flap, including the old scar, was 
dissected up, exposing a scar in the dura. When 
the cicatricial dura was incised and dissected away, 
a cyst containing an ounce of clear fluid was found 
between it and the arachnoid. This cyst, which 
had a_ well-defined wall, was evacuated. A flap 
was then dissected up over the anteromedial sur- 
face of the tibia. A piece of subcutaneous fat 
was removed, and this was placed in the cavity of 
the cyst. A flap of fascia was removed, and this 
was fixed by three sutures of fine silk to the edges of 
the cicatricial dura, which had been removed. A 
bone graft taken from the anteromedial surface of 
the tibia was prepared, and this was placed in the 
cranial defect. The transplant, resting upon the 
edges of the defect, was fixed to the surrounding 
tissues, the periosteum of the transplant being 
sutured to the pericranium. The U-shaped flap 
was then sutured over the transplant with fine silk 
sutures. Healing by primary intention. This pa- 
tient had no convulsions for fifteen months. Then 
one of considerable severity occurred. 
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Fig. 1. 
Case14. Fig. 1. Defect in skull closed by bone trans- 
planted from the tibia. 


SUMMARY 
1. Experimental and clinical work demon- 
strates that the compact bone in a bone graft 
is gradually absorbed, that it is replaced 
by new bone formed from the periosteum and 
endosteum of the graft. The periosteum of 
bone into which the graft is inserted also 





Fig. 1. Fig. 2. 


Case1s. Fig.1. Defect in skull associated with epilepsy. 
At operation a cyst containing about an ounce of fluid was 
found beneath the scar in the dura and the pia-arachnoid. 
Fat removed from the leg was placed in the cavity. The 
cicatricial dura was removed and replaced by a fascial 
transplant and the defect in the bone closed by grafts 
from the tibia. Patient has recently had a convulsion, 
about fifteen months after the operation. General con- 
dition much improved. 

Fig. 2. Shows defect before bone transplantation. 


Fig. 2. 


Fig. 2. Three months after the transplantation. 


plays an important réle and should be saved 
and brought in contact with the periosteum 
of the transplant or over the ends of the same. 
This is now admitted by Barth, who first 
stated that a bone graft had merely an osteo- 
conductive function. 

2. The viability of bone grafts is espe- 
cially well indicated by their reaction to 
infection, for involucrum and _ sequestrum 
formation occurs in infected grafts or in those 
placed in infected areas as it does in normal 
bone. 

3. Bone grafts placed in cavities, resulting 
from curettage of central giant-cell sarcomas 
or fibrous osteitis, will not survive in most 
cases, for the hematoma which occurs within 
the cavity prevents vascularization of the 
graft. The cavities can be closed most satis- 
factorily by a bone plug of some kind. 

4. The inlay graft in the treatment of old 
ununited or recent fractures is more satis- 
factory than the intramedullary splint, for 
the endosteum of the graft comes in con- 
tact with the endosteum of the bone and 
periosteum of the bone can be sutured to 
the periosteum of the graft. In the intra- 
medullary splint considerable endosteum is 
destroyed in preparing the medullary cavity 
for reception of the graft, and the endos- 
teum is one of the important factors in bone 
repair. 
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5. Compact bone dies in the graft because 
of its physical properties, which do not permit 
of rapid permeation of serum. The best bone 
graft contains enough compact bone to give 
form and maintain fixation and also contains 
periosteum and endosteum from which. the 
compact bone is substituted. Grafts taken 
from the anteromedial surface of the tibia 
are to be preferred to those taken from the 
crest. 
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TEN YEARS, FROM 1903 TO 1913 


By ABRAHAM O. WILENSKY, M.D., New York 


Adjunct Attending Surgeon, Mount Sinai Hospital, New York 


N the first paper of this series a study was 
made of two hundred and ninety-nine 
cases of acute empyema of the thorax, 
occurring in both children and adults in 

the wards of Mount Sinai Hospital, in the 
period of ten years from 1903 to 1913. From 
these detailed studies it was possible to con- 
clude as follows: 

1. In the vast majority of the cases, 
empyema of the thorax is secondary to some 
other inflammatory lesion in the body. 

2. The average mortality for our series 
was 28 per cent, varying from 50 per cent 
in infants to 18 per cent in adults. This 
mortality is one of the lowest published, 
and in some reports is said to be as high as 
75 per cent. 

3. The most favorable period for recovery 
is that between three and ten years of age. 

4. Twenty per cent of the patients die 
as a result of the primary disease, such as a 
pneumonia, or of a recurrence of it, or because 
of other complications or intercurrent disease. 
Eight per cent die because of their empyema, 
half of these within the first two days. The 
primary disease contributes to the greatest 
degree toward this immediate operative 
mortality. The true mortality for empyema 


of the thorax is therefore between these two 
figures, between 4 and 8 per cent. 

5. Twenty-three per cent of the patients 
who recovered, that is, one out of every four, 
had more or less trouble with the healing of 
their sinuses. This state of affairs is in 
harmony with that reported from other large 
hospitals in this country and abroad. 

In this communication a detailed study of 
our experiences with chronic empyema sinus 
will be taken up, its causes, mechanism 
and pathology, and the methods of treatment 
which have been employed. The term 
“chronic empyema sinus” will include all 
cases having a sinus of the chest wall as a 
result of operation for empyema, which did 
not heal without further secondary or re- 
peated operative interference. 

In the same period of time in which the 
two hundred and ninety-nine cases of acute 
empyema were treated, the opportunity was 
afforded of taking care of eighty-two cases 
of chronic empyema sinus. Some of these 
had had the primary operation done at 
our hospital, the remainder at other institu- 
tions. 

The distribution according to age is shown 
in the following table: 


1 The first paper of this series. which appeared in the May issue of this journal, was a study of all the cases of acute empyema treated in the 


hospital during the same period of time. 
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The time of life which gave us the least 
mortality has been prolific in the production 
of chronic sinuses. The period of infancy 
fortunately escapes with very few chronic 
sinuses. It is quite possible that this was 
so because we are in the habit of making 
intercostal incisions for these little patients, 
and we have found by experience that this 
method of operating practically never gives 
any trouble in the healing of the wound. 

The periods of time during which these 
sinuses had existed are shown in the following 
table: 


Number of Cases 


RMR ariel G0 a sen hudtiakee oe ‘3 
SRN Seo Soe US tua cic whos fp cpte dW aisha hele 10 
PMID 65-53 55,2 ha 60h ay so Se essa ans ei 5 
MMMM dos 8 Sore cocky oa tak SAE aihire shee ck Rtewadd Geto Diora S 5 
MAM Sich rda de eenz os rece Sirivtind d GaseResio ornare’ 7 
UMD error reco oe hcg wake emunietiee if 
8 months....... Peach otc cere Se aed ~ ab 
yh one reer 2 
MINNIE 055 atprtev.c xia ice ee Soa As se 
BM ciate ere) ro ed) 8 ysrparavegceee aha .10 
RNR Soins aE ser ctteas on Seep aka ames 2 
DIEM rs osccliciie Rome tana 3 
De I 
ME ora Cig nls oF es Fo oon aon m= AvKing) ic aoane sat 6 
CL ee Pet tedk shins eee ree 3 
wacarter sacnens Aaa a atiain pov cesie ee 
COMES on SC AN HOS toe ARE AR ats f 
OS Er erent ee Ce oR ee re I 


Unknown........ geeks demand, karatmtate ts 4 
The records have been gone over carefully, 
and in almost every case we were able to 
discover a definite cause, which accounted 
for either the delay in the closing of the sinus, 
or in its failure to heal. These causes were: 


Number of Cases 
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All of these may be divided into groups in 
accordance with the location of the cause of 
the non-healing. The cause may be — 

1. In the chest wall. 

2. In the pleura. 

3. In the lung. 

4. In the general condition of the patient. 

1. Causes in the chest wall were usually of 
no permanency and their correction was 
easily carried out. They included abscess 
or cellulitis of the skin around the sinus, an 
abscess in a partly healed scar, or necrosis of 
the resected rib. There is no record of there 
ever having been a proved erysipelatous 
infection of the sinus or skin in its immediate 
neighborhood. Abscess in a partly healed 
scar testifies to the lack of sufficient drainage 
or to the too early removal of the drainage 
mechanism. The abscess may lie dormant 
and cause symptoms several months after 
the outer wound has healed. 

Secondary resection of the infected portion 
of the rib was sufficient to remedy this 
condition, and in tuberculous cases it was 
frequently found necessary to repeat this 
procedure more than once. As a rule even 
in these cases there was very little trouble. 
This condition was met with six times and it 
has always seemed remarkable that more of 
these bone infections did not occur. Certain- 
ly the conditions favorable for its occurrence 
are always present, and yet in the vast ma- 
jority of the cases this complication is 
escaped. Like conditions are found in the 
abdominal wall. In abdominal operations 
made in badly infected territory, we are 
accustomed to suture at least part of the 
incision, and yet an infection of the abdom- 
inal wall is most uncommon. The normal 
human tissues seem perfectly competent to 
take care of these auto-infections. 

The contributory effect of the chest wall 
in causing an uncollapsible cavity ismentioned 
here also. The question will be discussed 
fully in the appropriate section. 

2. The pyogenic membrane which lines 
the intrapleural abscess frequently becomes 
very thick and of almost cartilaginous con- 
sistence. Such a membrane is just as un- 


yielding as the chest wall itself and prevents 
the abscess cavity from collapsing. 


The 
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tissue forming this membrane may be formed 
of tuberculous granulation tissue originating 
in a primary tuberculous pleurisy, or as a 
result of secondary infection by the pus pour- 
ing out from a communicating phthisical 
cavity. 

Ina few cases the cavity was divided into 
loculi by bands or adhesions, and if the com- 
munication between these was not large 
enough the sinuses did not heal, or the 
communication between became closed and 
secondary intrapleural abscesses formed, and 
sometimes these were latent for months and 
reappeared as so-called “new empyemata.”’ 

The intrapleural abscess may lie at an 
inaccessible place and the sinus draining it is 
long and narrow and tortuous. Such an 
abscess never heals until more direct and 
freer drainage is established. If it has 
been allowed to go on for a long time, the 
cavity also becomes lined with a rigid uncol- 
lapsible membrane which may have to be 
excised according to the methods described 
later before healing can be obtained. 

The cavities have varied from those of 
small size to those as large as the interior of 
one-half of the chest. A narrow sinus may 
attain the characteristics of such a cavity 
and may also be lined by a hard rigid wall. 

It has happened that the sinuses have not 
healed because foreign bodies such as tubes 
or gauze packings were accidentally forgotten 
and left in these cavities. Healing was 
generally rapid after proper treatment had 
been carried out, but just as often the sinus 
did not heal because a rigid-walled cavity had 
had time to form before the foreign body was 
removed. 

3. A pulmonary abscess may be the cause 
of the empyema, or may itself on exceptional 
occasions be caused by the pleural exudate. 
In either case the secondary abscess is brought 
about by a gradual ulcerative process, and 
the resulting fistula may extend into the 
lumen of a larger or smaller bronchus. The 
bacteriological cause may be the ordinary 
pus-producing organisms or the tubercle 
bacillus. The lung abscess itself may have 
originated in aninfected bronchiectatic cavity. 
A chronic empyema sinus usually forms under 
any of these conditions. 
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The pulmonary abscess complicating the 
empyema sinus has usually been single. It 
may be situated directly under the surface 
of the lung (Fig. 1) and then the communica- 
tion is made by means of an opening whose 
caliber is much less than that of the abscess 
cavity itself. Drainage takes place into the 
intrapleural space and, the communicating 
opening being usually small, the drainage is 
insufficient and retention occurs. Healing 
never takes place under these conditions, 
and to add to the difficulties the abscess 
in the lung gradually acquires a rigid wall. 
When the drainage is ample, no retention 
occurs and the pulmonary abscess collapses 
quickly and heals. In the former case the 
healing of the empyema sinus is retarded or 
prevented; in the latter there is little or no 
interference. When the pulmonary abscess 
formation is multiple these conditions apply 
to each focus independently of all the others. 

The pulmonary abscess may be in the 
depths of the lung parenchyma (Fig. 2) and 
the communication with the empyema sinus 
is established by a fistulous tract usually of 
narrow caliber. Under these conditions there 
is always insufficient drainage, the pulmonary 
abscess acquires a rigid uncollapsible wall, 
and very frequently communication is estab- 
lished with a bronchus by a gradual ulcera- 
tive process in an attempt by nature to 
increase the drainage from the suppurating 
focus. The communicating empyema sinus 
remains open indefinitely. 

Bronchopulmonary fistula may complicate 
any of these conditions. The fistula may be 
a narrow, straight, or tortuous tract (Fig. 3) 
which connects the skin with the interior of 
any of the bronchi. Such a fistula results in 
several ways: through the rupture of a pri- 
mary or intermediate pulmonary abscess, 
exceptionally through the rupture of an 
empyema directly into a bronchus, or as a 
result of some operative procedure, such as 
decortication of the lung. Spontaneous 
healing occurs rarely with the first two of 
these methods of production and commonly 
with the last. 

The fistulous tract may be broken by the 
intermediation of an abscess somewhere in 
the lung parenchyma (Fig. 4). Similar 
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Fig. 1. 


pathological lesions are reproduced, as were 
discussed under pulmonary abscess, and like- 
wise a persistent sinus results. 

The fistulous tract is expanded in the re- 
gion of the pleura to a relatively small cav- 
ity. These never are as large as the cavities 
one sees when no fistula is present (Fig. 5). 
The chronic empyema sinus which results 
remains open indefinitely. 

When pulmonary abscesses or broncho- 
pulmonary fistule have existed for some time, 
a certain amount of bronchiectasis is apt 
to form around these lesions in the lung. 
The degree of the bronchiectasia may be 
very small or very marked, and in the latter 
case the process acts as an added hindrance 
to the healing of both the pulmonary and the 
pleural condition, owing to the powerful 
retraction it causes in the lung tissue, and the 
tendency this will have to the formation of 
rigid uncollapsible cavities. 

The amount of discharge from the external 


SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 2. 


openings of these bronchopulmonary fistulae 
was usually small. The amount of exudate 
which was discharged in the sputum was 
usually abundant, but it was difficult to 
determine how much of it was due to the 
fistula and how much to the associated 
catarrh of the bronchi, which, with most of 
these cases, was fairly well marked. 

The diagnosis of bronchopulmonary fistula 
complicating empyema is not always easy, 
and is usually first thought of when an empy- 
ema sinus remains open for a long period of 
time. Frequently the patient appreciates 
the fact that with inspiration and expiration 
air passes inwards and outwards through the 
sinus in the chest wall, in addition to through 
the normal channel. This usually means 
that the fistula is of large caliber, or that the 
bronchial opening is very superficial and 
the communicating bronchus of large size. 
On several occasions the first suspicions of 
this complication were aroused when the 
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Fig. 3. 


patient complained of tasting the various 
drugs which were applied or injected into the 
interior of the sinus. 

In the last ten years the diagnosis of this 
complication has been based upon the radio- 
graphic demonstration of the sinus when in- 
jected with some emulsion of bismuth! or 
other substance impermeable to the X-ray. 
Sometimes this finding has been accidental, 
as when the radiograph was employed to 
outline the size and location of an empyema 
sinus and a bronchopulmonary fistula was 
demonstrated in addition. This occurred in 
our earlier experiences. In more _ recent 
years this method was employed advisedly 
in the expectation of demonstrating this 
complication as the cause for the non-healing 
of the sinuses. With a few patients it has 
happened that these substances, when inject- 
ed for radiographic purposes, were brought 


‘Caution is needed with the employment of these compounds of 
\ es 
bismuth, as several cases of poisoning have been reported (5). 
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Fig. 4. 


up in the sputum, either stormily at once in a 
fit of coughing, or more quietly within the 
next few hours with the ordinary sputum 
of the patient. This established the diagno- 
once. In the former patients the 
fistulae were either large or communicated 
directly with a large bronchus; in the latter 
the tract was long and tortuous and the 
bronchus was at a distance. The occurrence 
of this phenomenon never seemed to have 
any harmful effect. 

These conditions in the lung, that is, ab- 
scess or bronchopulmonary fistula, or both 
of these together, bear the same relation to the 
empyema that a perforated appendix bears 
to an appendix abscess or to the consequent 
purulent peritonitis. In order to obtain 
healing it is an absolute necessity that the 
primary condition at fault be corrected. 

The cause for the retardation in the healing 
or for the failure to heal was in more than 
50 per cent of our cases an uncollapsible 


sis at 
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Pig. 5. 
cavity. The structures entering into the 


formation of such a cavity are the chest wall, 
the pleura, and the lung. 

An empyema of the thorax is mechanically 
an abscess walled in by the chest wall on the 
one hand and by the lung on the other, each 
of these covered by its appropriate portion 
of the pleura. This intrapleural abscess, 
as it develops, takes up a certain portion of 
the space which the lung normally occupies. 
The space may be very small, or it may be 
as large as one-half or more of the chest. 
The size of this space may be limited at its 
very inception by the character of the pri- 
mary focus, as in an encapsulated or inter- 
lobar empyema, or it may involve the entire 
pleural surface and a huge exudate quickly 
forms which crowds the lung out of the way 
until it shrivels up over its hilus in the pos- 
tero-internal part of the chest. 

The extent of the adhesions which form in 
the chest between pulmonary and_ parietal 
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pleura for the purpose of walling off the ab- 
scess varies inversely with the rapidity with 
which the exudate forms. When it forms 
slowly, the adhesions have time to form and 
the abscess is circumscribed; when it forms 
rapidly, the adhesions have no time to form 
and the only limitation to the extent of the 
suppuration is the size of the chest. 

In either case the adhesions between vis- 
ceral and parietal pleura lie along lines which 
in the normal anatomical relations of these 
membranes are not in the same plane. When 
the abscess is small the difference in level 
at the line of adhesion may be that of one or 
two intercostal spaces. When exposed dur- 
ing operation, the finger appreciates this as a 
comparatively small cavity which is walled 
in on all sides. When the lung is shrunken up 
entirely on its hilus, it is generally found that 
the anterolateral surface of the lung has 
swung around, upward, and backward on the 
sharp anterior margin of the lung as a center, 
and that the posterior surface of the lung has 
become obliterated. The line of adhesion 
extends along a line running across the con- 
cavity of the angles of the ribs, close to the 
vertebral column, and is made by the lateral 
margins of the lung and the parietal pleura 
a short distance from its reflection from the 
mediastinum. In a fresh case this is easily 
appreciated as a distinct groove in the poste- 
rior part of the chest. The finger can easily 
cause a separation along this line, and then 
the lung is seen to expand and to assume its 
normal contour in the opposite direction 
from that described above. 

The mechanical conditions in the thorax 
at this stage of the process are as follows: A 
cavity is present, bounded on the one side by 
a rigid bone-containing wall and on the other 
by an extent of pleural surface just long 
enough to reach in a straight line between 
the margins of the abscess, and not long 
enough to apply itself to the extent of the 
curve, as formed by the chest wall. Mathe- 
matically speaking, the pleural surface is a 
chord which subtends the arc of a circle 
formed by the chest wall. Such a cavity 


cannot be obliterated by the collapse of its 
walls, because of the rigidity of the ribs on 
the outer side and an unyielding membrane 
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on the inner side, which, even under forced 
expansion, will not stretch long enough to 
apply itself to the internal aspect of the chest 
wall. An uncollapsible cavity results. 

Conditions were usually such at the pri- 
mary operation, which, in most of the cases, 
consisted, as was pointed out in the first 
paper, of making an incision with or without 
rib resection and inserting tubes for drainage. 
If the opening made in the chest wall is as 
large as, or larger than, the diameter of the 
main bronchus entering the affected lung, 
with each inspiration the effect of the air 
entering the lung by the bronchus in its 
endeavor to expand the lung and obliterate 
the cavity will be counteracted by an equal 
or larger air pressure produced by a current 
of air simultaneously entering the pleural 
space through the sinus in the chest wall. 
The mechanical conditions of the abscess 
are not improved, the abscess cavity does 
not collapse, and acquires a rigid wall formed 
by contracting scar-tissue. An uncollapsible 
cavity results which serves to keep the sinus 
in the chest open indefinitely. This can be 
prevented by making the drainage incision 
in the chest of srnaller diameter than that of 
the main bronchus and by excluding air 
from the pleural space by an air-tight dress- 
ing, or by the employment of some form of 
suction drainage. Healing has generally oc- 
curred when the intrapleural abscess has been 
of small, or comparatively small, size. When 
the cavities are large, the frequency of chronic 
sinus formation becomes proportionately very 
large. This is well borne out by the large 
number of our cases in which the empyema 
sinus resulted from just such a cavity. 

When huge cavities exist for some time, 
marked deformity of the chest is very apt 
to develop in the form of a_ lordoscoliosis 
of the spine. The ribs show a tendency to 
approach one another, and in the neighbor- 
hood of the sinus new bone may be thrown 
out under the costal surface of the pleura. 

All of these conditions, simple sinus, smaller 
or larger cavities, pulmonary abscess or 
bronchopulmonary fistula, may be further 
complicated because of a tuberculous origin. 
The tuberculous tissue has the tendency to 
spread outward from its original focus and to 
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involve the granulation 
cavity and the sinus. These are the most 
difficult cases to heal. Operations become 
multiplied and grow more formidable, and still 
the tuberculous infection prevents the healing. 

4. The general condition of the patient 
is an important factor. This may be in- 
fluenced by marantic conditions in infants, 
by the undermining powers of chronic septic 
states, and by the debilitating effects of 
tuberculosis or syphilis. Each of these must 
be fully considered before satisfactory healing 
can be expected. 

Methodical efforts directed toward the 
cure of chronic empyema sinuses were not in 
general use until the second half of the last 
century. In 1870 Simon (1) and Quenu (2) 
were treating these sinuses by simple thoraco- 
plastic measures. Following them Estlander 
(3) described his well-known method. At 
the Ninth Congress for Internal Medicine 
in Vienna, in 1890, Schede (4) advised ex- 
tensive resection of the chest wall for the 
cure of these cavities, an operation which has 
since been known by his name. The method 
was modified by Depage. 

All of these operations attacked the sub 
ject by dealing with the bony case of the 
thorax, and it remained for Delorme (6) 
and Fowler (7) to point out that, in certain 
the adhesions between visceral and 
costal pleura were caused by dense scar 
tissue, which prevented the cavities from 
collapsing. They proposed liberating the 
lung by removing this dense jayer of scar 
tissue, thus allowing the lung to expand. 
These are the methods which have been em 
ployed unchanged until the present day. 

In the following table the methods cm 
ployed in our hospital are tabulated and the 
results indicated. Some of the patients were 
first treated by some of the simpler methods, 
and when these failed, they were subjected 
to the more difficult and extensive procedures. 

In the last six or seven years attempts were 
first made in this class of cases to obtain 
healing of the sinuses by the injection of 
emulsions or more solid) preparations of 
iodoform or bismuth after the method of 
Beck. The injections were made on_ suc- 
cessive days or at intervals of several days, 


tissue lining the 


Cases, 
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PRG UIRIB ACCOR 6 5. 56: <.css ors. ave ecese.0i0.0» o [76 | a] | £ 
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Revision; RNMETOUS................| I 3 
Revision; sequestrotomy...........| 5 , $6 
PROPANE os cecal: hic ase peste 15 2/6) 4 
Thoracoplasty and bone-wax filling..| 1 re eee 
stlander thoracoplasty............ | 2 2 
Schede thoracoplasty.............. | 6 I 
Schede with pleural discission....... ie I 
Depage thoracoplasty.............. Elena. 1 tae Hu ae 
Detormc’s Operation «52... <6... i S| Se ee I 
Scapula implantation.............. 7 ies er 
Exploration and suture of lung...... Eee caubivery I 


No operative treatment, 5 cases; results not known. 


depending on the individual operator. Re- 
sults have not been as good as were expected, 
and have not justified their continued use. 

When the wounds failed to heal in the 
expected time, the patients were taken to the 
operating room and, under anesthesia, the 
cause for the delay in the healing was looked 
for. Drainage was improved, tortuous tracts 
were simplified and laid wide open, and, if 
necessary, necrotic portions of the resected 
ribs were removed. Such a_ procedure is 
designated a ‘‘revision”’ in our records. It 
was often necessary to repeat this procedure 
more than once. 

In some of the cases a long, narrow, and 
oftentimes tortuous tract was found running 
under the chest wall and barely large enough 
to admit a large-sized probe. The amount 
of discharge was usually negligible. This 
would continue in an unchanged condition 
for weeks and months. It was found ne- 
cessary in these patients to resect the ribs 
overlying the sinus for a short distance on 
either side—and this might include as many 
as five or six ribs—and so furnish a long, 
shallow channel, whose floor was the sinus, 
in order that healing might take place from 
the bottom. Healing was always obtained 
after this operation. 

Several times during the course of this 
procedure an abscess was found at the end 
of the sinus, either intrapleural or intra- 
pulmonary. The discharge from the sinus 


in such a case was frequently abundant, but 
just as often was as scanty as when no such 
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abscess existed. More direct drainage could 
be established, and if the abscess wall was 
dense and rigid, it could be partially or 
wholly excised. 

These measures are classified as ‘‘ thoraco- 
plasties” in our records. Frequently they 
were much more complicated than those 
just detailed without attaining the character- 
istics of the methods described by Estlander, 
Schede, Depage, and Fowler and Delorme. 
These latter methods have not been employed 
as frequently in our hospital perhaps as at 
other clinics. On several occasions several 
methods have been combined. 

As a general rule a general anesthetic was 
employed for these cases. This consisted 
usually of nitrous oxide gas followed by ether 
and in rare instances by chloroform, or of 
ether or chloroform alone. A few of the 
surgeons following the custom in use abroad, 
especially in Germany, employed local anes- 
thesia, and it was found perfectly feasible 
to do even extensive thoracoplasties in this 
way. 

For those who were in poor condition, either 
from the continued suppuration, or as a 
result of some intercurrent or complicating 
disease, it was found necessary to do these 
operations in more than one stage.- The 
extent of operating done at each stage was 
determined by the condition of the patient 
at the beginning of the operation and by the 
manner in which the operative attack was 
borne. Very extensive  thoracoplasties 
could be made therefore, even in those com- 
paratively feeble, and in some the added 
insult of general narcosis was obviated by 
the use of local anesthesia. 

Our results for the simple revisions are as 
follows: 


Total number Of cases... 5. occas 40 

TS DERI A Re en ete mee rer etn ere ne reo 63 per cent 
ee NEE ee A Ra RP Serer amar wren 10 per cent 
ME NII Se on aca dows caye iota 25 per cent 
RR er Atatics nv Stee ew Ce anemia 2 per cent! 


1 One patient. 
For the thoracoplasties our results are as 
follows: 


‘Total pumiber Ol CASES... 04 cds na ceeies 28 

FE I eee OREN Ren Oot 57 per cent 
aoe ORE TI ENE ee aren ee 7 per cent 
Not improved. . Sen delat ack ING 22 per cent 
Ry OE ie roe ee tree .14 per cent 
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For the methods of Estlander, Schede, 
Depage, and Fowler and Delorme our re- 


sults are as follows: 


Total number of cases. ... 2. ...6 .css 17 

TS a Re Seen rere err ere 71 per cent 
[ge oc: ee a er 24 per cent 
MN i eskevcd sib otatnsiasewercrea tiaras aie clamsies 5 per cent! 


1 One patient. 


Upon one of the patients a Schede tho- 
racoplasty combined with pleural discission 
after the method of Ransohoff was made. 
Two patients were cured by having their 
scapulz implanted into the enormous cavities 


which were present in their chests. 


Statistics are given below from other 


clinics for comparison: 
Of Schede and Estlander operations: 
Vosswinkel (8): 


EMME. os 55.350, 54 25 se weeeaseudak 135 

Nae ss canard irae lpvattre Minranninna ronda ere 50 per cent 
Improved......... cso ea 
PASE SOMITOWOE <5 oatisidie siaaisaeiwaieneimre 3 per cent 
EA ie cus: atgoavc sincahne dase seein sedan xa ae 

Bergeat (9): 

pS ee 

ee Sssemtimerse aban. ....56 per cent 
Improved......... suis scented cele ananai saber 18 per cent 
Not i — ae s.ssesses 2 POF Cent 
Died. . 5 elckcastncrs Shsharemiastseats nieeres ...23 per cent 


Of Senko indeeene annette exclusively: 
Kurpjuweit (10): 


A ee eee 

LL ee staGelentee ts sealers ...35 per cent 
TIMPEOVER....5 ose c sess setae ee RENAE 1g per cent 
Not improved..... sane lis) Santana eet 33 per cent 
eee 5 Si shs'scRiareie gee sidlewaeneaes IO per cent 

Fowler (11): 

Total cases..... Hecetoetaiiahs pwe aitabe 30 

LS nee ew oie aS aoieve aay MOe COME 
BPBOFOVER 6.5.5.5 ns cies as ders cose oo RO Per Ot 
PUOE TEMITOVCE 5a 5555508 00.08 060.6453 a0 ela 30 per cent 
SE Se ee ee ae ro per cent 


The present tendency seems to be to com- 
bine these two general classes of operations 
and to attack the problem from both sides 
—from the side of the chest wall and from the 
side of the pleura. This combined method 
was advised by Dowd (12) in this country 
and by Peuckert (13) abroad. 

Discission of the pleura was proposed first 
in 1906 by Ransohoff (14). In our hospital 
this operation has never assumed the charac- 
teristics of a distinct entity, but has rather 
been made, to greater or less degree, a part of 
the other methods of operating. The general 
opinion has been that alone it has little 
value especially in the bad cases. 


ww 


Of the eighty-two cases in this series, 68 
per cent were cured after one or more opera- 
tions; 7 per cent died. The causes of death 
were as follows: 


Deaths 
ON eee 2 
RI as kd td oninka Sa eadumdaaneaic’ I 
Cerebrospinal meningitis... 0.0... ..6c0.0c005. I 
TUberculous MEHINIUIS. ..... 0s. eee ecccceces I 
OED a5 chicos. bas oS euadaatesuawailate’ I 


Two of these were due directly to the opera- 
tion. One was due to the primary illness 
which had induced the empyema and the 
remainder to complicating disease. 

Five of the patients in this series were not 
operated upon and the final outcome in these 
isnotknown. The others were not improved. 
In twenty cases the cause of the failure to 
heal was determined. These were as follows: 


Cases 
One E 9 
Tuberculosis of sinus or cavity................. 4 
peep esau Se ae ieee,” Ale 
ee sescaan, 2 
Multiple necrosis ee bw. 


One patient went on to develop amyloid 
viscera and finally died. Practically these 
are the identical causes which, for the most 
part, prevented the healing of the sinus in 
the very beginning. 

For the fifty-six patients who were dis- 
charged well there is shown in this table 
the lengths of time they were kept in the 
hospital before a cure was effected. 


Hospital Stay Cases 
0 sci ak atin rites cna aie WR asa mara tae I 
PME ncdhktelxas Gosckeccishansethenanaane 15 
MR isi ccican cna cbc0i noe he aapaneieaiene dmibaeiese 8 
IS ori. asa iar chs ied Santee eaeewe ena asie 5 
RMI erotic raise iy eer icha RG llble: Sime era mth Netn ieee 4 
CN ooh ak owen canmnniegieease tan II 
IRs a iccc wile asta ute ibe ace eiaon 5 
IIE Sais siccias ccs eusiuaannn mass 3 
III sox oh cste Soktiuciewieth aks s aleia teal a euhaeve wanes 2 
es cr iccite espace dee es sees I 


One was operated upon repeatedly and 
was approximately six years before the sinus 
finally closed. 

If we review the causes for the formation of 
chronic empyema sinuses, it is seen that these 
naturally fall into two groups: 

1. The trouble is with the mechanical con- 
ditions in the thorax which lead to the forma- 
tion of rigid cavities. These usually result 
from the formation of adhesions which hold 
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the lung in an unnatural anatomical relation 
with the chest wall. 

2. The empyema results from some pri- 
mary lesion in the lung, usually a lung ab- 
scess. Unless this primary condition under- 
goes healing, it is found impossible to cause 
the empyema sinus to close. In time second- 
ary lesions are apt to form, such as broncho- 
pulmonary fistula or bronchiectasis: these 
serve to complicate matters, and to make 
the task of healing more difficult, if not im- 
possible. 

These groups do not include those caused 
by special infecting organisms, such as the 
tubercle bacillus or actinomyces. These pro- 
duce special problems, and if we recognize 
the comparative infrequency with which 
tuberculosis or actinomycosis affect the pleura 
with the lesions of empyema, it is seen that 
these are practically negligible. 

Excluding and including these, then, the 
causes prevalent for the formation of chronic 
sinuses are almost invariably present at the 
time the primary incision is made for the 
drainage of the chest. The longer this con- 
dition of affairs is unrecognized, and the 
longer this is allowed to go uncorrected, the 
more difficult does the task become, until 
at a certain stage it becomes an absolute 
impossibility. The most favorable period 
for the remedying of these faults is the time 
when the primary incision is made, or as soon 
thereafter as the condition of the patient 
allows. It is recognized that a certain num- 
ber of patients are first seen in such a pre- 
carious condition as to forbid any procedure 
which is not a life-saving measure. Fre- 
quently thoracotomy or even intercostal in- 
cision is dangerous, and we have contented 
ourselves with aspirating the major portion 
of the pus and allowing the patient to re- 
cuperate before doing anything else. A large 
number of the patients are first seen, however, 
in excellent condition and in these it can 
and should be determined whether the 
empyema is secondary to the conditions just 
detailed, and an attempt should be made to 
remedy these when the tissues are soft and 
pliable and the adhesions and scar-tissues 
have not attained the ironlike strength and 
density which they so quickly acquire. 


RESUME 

1. In 75 per cent of our patients the cause 
for the formation of the chronic sinus was 
present from the very inception of the disease. 
These can be grouped as follows: 

a. Fifty-two per cent had uncollapsible 
cavities. 

b. Seven per cent had lung abscesses or 
bronchopulmonary fistulz, or both of these 
together. 

c. Fifteen per cent were tubercular in 
origin. 

2. Excluding the tuberculous cases, which 
present a special problem—that of the cure of 
tuberculous infection—6o per cent of the 
patients owed their chronic sinuses to con- 
ditions which were present and were not 
remedied at the primary operation. 

3. The method of operating for acute 
empyema must permit of a thorough ex- 
amination of conditions in the chest and the 
removal or correction of any lesion which 
tends to the formation of chronic sinuses. 

4. The remaining 25 per cent of the pa- 
tients owed their chronic sinuses to faults 
in the after-treatment, which with good care 
can and should be eliminated. 


Note. Thanks are due to Dr. Alexis V. Moschcowitz 
for the privilege of making these studies and for many 
suggestions during the course of preparation of this paper. 
Thanks are also due to Dr. Arpad G. Gerster and to Dr. 
Howard Lilienthal of the First and Second Surgical Di- 
visions of Mount Sinai Hospital for the privilege of making 
use of the histories of these patients. 


REFERENCES 


1. SrMoN. Quoted from Lavrow. Beitr. z. klin. Chir., 
1913, Ixxxiii, 67. 

2. QuENU. Quoted from Lavrow, loc. cit. 

3. ESTLANDER. Rev. mens. d. méd. et chir., Par., 1879, 
No. 2. 

4. SCHEDE. Verhandl. d. IX Cong. f. innere Med., 
Wien, 1890. 

5. MAver and BAEHR. Surg., Gynec. & Obst., 1912, 
XV, 309. 

6. DetormeE. Proceedings of the French Surgical Con- 
gress, 1893. 

7. FowLer. Med. Rec., 1893, xliv, 838; Med. News, 
1901, Ixxviii, 983. 

8. VosswINKEL. Deutsche Ztschr. f. Chir., 1897, xlv, 
fe 

9g. BerceatT. Beitr. z. klin. Chir., 1908, lvii, 373. 

10. KuRPJUWEIT. Quoted from Lavrow, loc. cit. 

11. Fow er. Loc. cit. 

12. Dowp. J. Am. M. Ass., 19009, liii, 1281. 

13. PEUCKERT. Beitr. z. klin. Chir., 1914, xci, 482. 

14. RANsSoHOFF. Ann. Surg., Phila., 1906, xliii, 502. 








Seti tm wr 2 











HARRIGAN: NEPHRECTOMY DURING PREGNANCY 657 
NEPHRECTOMY DURING PREGNANCY 


By ANTHONY H. HARRIGAN, M.D., New York 


Assistant Visiting Surgeon, Fordham Hospital 


URING pregnancy the avoidance of 
major surgery is highly desirable, 
as, at this time, the reserve power is 
freely expended and excessive exac- 
tions are frequently demanded. Moreover, 
the risks of abortion and liability of prema- 
ture labor are additional militating reasons. 

Despite the soundness of the foregoing 
statement, operative intervention during 
pregnancy is not inevitably injurious, nor 
is the interruption of pregnancy a certain 
consequence. There exist innumerable 
records of abdominal operations performed 
during pregnancy. ‘These include appendec- 
tomy, ovariotomy, cholecystostomy, and 
even direct attacks upon the uterus, as the 
enucleation of a fibroid tumor. In many of 
these cases gestation continued uninterrupted. 
The author performed a laminectomy for 
fracture-dislocation of the lumbar spine 
(total paralysis of the lower extremities) on 
a woman four months pregnant. Notwith- 
standing the severity of this operation, 
abortion did not occur. This illustrates the 
apparent immunity of some uteri to abortion. 

That the existence of pregnancy enhances 
the seriousness of nephrectomy cannot be 
gainsaid. The severity, however, of this 
conclusion is softened when one recalls the 
réle the kidney plays in the modern concep- 
tion of the pathologic physiology of eclamp- 
sia. The present-day view inclines to min- 
imize the importance of the kidney in the 
production of this intoxication and tends to 
attribute the main error to the liver, thyroid, 
or placenta. Another mitigating factor is the 
recognition of the capacity of compensatory 
hypertrophy of the companion organ. 

A case in point is the following, which 
occurred in the second surgical division of 
Fordham Hospital, in the service of Dr. 
William P. Healy, through whose courtesy 
the writer operated on and reports the case. 

Mrs L., age 21. Admitted to hospital January 
24, 1913. Family history, negative. Personal 
history, a mild attack of measles during childhood. 


No similar attacks. Menstruation began at four- 
teen, and has always been regular and painless. 
The patient has been married ten months, and the 
last menstruation occurred four months ago. 

The present illness began ten days ago, when an 
alveolar abscess, from which she had suffered for a 
short time, ruptured spontaneously. Two days 
ago she experienced a severe pain in the lower back. 
The following day a chill took place. Since then 
the pain has increased daily in severity and yester- 
day became general, radiating across the ab- 
domen, localizing finally in the right lumbar region 
and the right side of abdomen. The temperature 
has been high — several times 104° F. was attained. 
The pain increased on motion. No disturbance of 
urination; constipation. 

Physical examination reveals a_ well-developed 
and well-nourished young woman. ‘The pupils are 
equal and react to light. The mucous membranes 
are of a good color. The heart is sound. Exam- 
ination of the lungs is negative. 

Abdominal palpation discloses an indefinite area 
of resistance in the right abdominal zone. Tender- 
ness is extreme, and can be readily elicited in the 
right costovertebral angle. Bimanual pelvic ex- 
amination shows the uterus extending almost to the 
umbilicus. The cervix is softened and admits the 
tip of one finger. 

Urinalysis: The color is reddish; specific gravity 
1,030; a moderate amount of albumin; white 
blood-cells and many finely granular and large 
hyaline casts. The white blood-cell count is 
34,800 with 88 per cent of polymorphonuclears. 

The differential diagnosis lay between pyelo- 
nephritis, secondary to puerperal pyelitis, and unilat- 
eral hematogenous infection of the kidney. The 
latter condition was suspected owing to the onset 
immediately following the alveolar abscess. Owing 
to the apparent grave septic condition of the pa- 
tient, an immediate operation was decided upon. 

Operation (Dr. A. H. Harrigan): Ether narcosis. 
A right lumbar incision was made parallel to and one 
inch from the last rib. This was deepened through 
the skin, fascia, and muscle planes. After separat- 
ing delicate perinephritic adhesions, the kidney 
was delivered. The perirenal tissues were infiltrated 
and friable. The surface of the kidney presented 
innumerable yellow nodules or foci, ranging in size 
from that of a pin head to ten times that size. The 
macroscopic appearance confirmed the diagnosis of 
multiple septic infarcts of the kidney, and nephrec- 
tomy was decided upon. The vascular pedicle and 
the ureter were clamped and the kidney was re- 
moved. The renal vessels were doubly ligated with 
chromic catgut and the ureter tied off separately. 
Some serous oozing persisted, which was controlled 
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with gauze packing. The wound was closed in 
layers up to the point of emergence of the drain. 
Dry dressings were applied. 

The recovery was uneventful. The patient did 
not abort, and no signs of kidney insufficiency pre- 
sented. During the first twenty-four hours follow- 
ing operation 26 ounces of urine were collected. 
On the second day 40 ounces, and from then on, 
until the day of the patient’s discharge, the daily 
output was over 40 ouncesaday. The temperature 
came to normal following operation. The patient 
was discharged February 16, 1913, in excellent con- 
dition. The wound was closed save for a short sinus 
in the upper angle. 

About the middle of May, 1913, the patient be- 
came restless, irritable, and complained of insomnia. 
Slight jaundice was present and an increase in 
albuminuria. Dr. William Hinz, the patient’s 
physician, fearing the development of a toxemia, 
induced labor at a time corresponding to the end of 
the seven and one-half months. A healthy and 
well-developed child was born within 24 hours. The 
puerperium was uneventful. 

At the end of two years Dr. Hinz reports that 
the patient is in excellent health and suffers no 
inconvenience from the loss of the kidney. 

Bacteriological report: A culture taken at the 
operation from one of the foci showed a pure growth 
of staphylococcus. 

Pathological report (Dr. Charles Z. Garside, 
Pathologist to Fordham Hospital): The tissue was 
fixed in Orth’s solution, washed, run through the 
graded alcohols, and embedded in celloidin and 
paraffin combined. Sections were stained by 
Gram’s method, in hematoxylin and eosin, and in 
azure II and eosin. 

The most striking features of the section is the 
appearance of ten to twelve circumscribed dense 
collections of polymorphonuclear leucocytes. These 
conglomerations are gathered together in one 
corner of the section. They tend to fuse, but there 
remain small islands of visible renal parenchyma 
between individual clusters. This intervening tis- 
sue, however, is profoundly affected; the cells 
lining the tubules are markedly degenerated, the 
lumens of the tubules are crowded with dense masses 
of polymorphs (pus-casts), the peritubular vessels 
are intensely engorged, and the intertubular tissue 
is everywhere infiltrated with reactive cells. The 
dense swarms of polymorphs forming the circum- 
scribed collections so cloud the field that no identify- 
ing features of the underlying tissue can be made 
out. Each collection shows beginning necrosis, 
and each is more or less sharply delimited by a 
boundary zone of engorged blood-vessels. The 
patch of individual foci is also enclosed by an en- 
circling meshwork of congested blood-vessels which 
separates it from the surrounding tissue which has 
escaped the primary infection. Just outside this 
zone of dilated capillaries is a zone of leucocytic 
infiltration. The lumens of the tubules included 
within this area are crowded with polymorphs. 
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This zone of infiltration gradually merges with the 
area of kidney-tissue not affected by the suppura- 
tive process, but which is the seat of secondary 
toxic effects. Within this area the glomeruli are 
so swollen that the capsular spaces are effaced, the 
tubular epithelium is found in all stages of degenera- 
tion, including necrosis and sloughing, the tubular 
basement membranes are cedematous, there is no 
apparent increase in the interstitial connective 
tissue and no generalized increased cellulation. 

Diagnosis: Suppurative nephritis. 

The term “suppurative nephritis” has 
several synonyms. These include acute 
unilateral hematogeneous infection of the 
kidney, focal suppurative nephritis, and 
multiple septic infarcts of the kidney. 

The gross specimen is so striking an il- 
lustration of this singularly interesting lesion 
that the macroscopic diagnosis at the opera- 
tion was simple. As the lesion has been often 
ascribed to a preéxisting single suppurative 
focus as a furuncle, the inference is fair 
that the antecedent alveolar abscess had an 
etiological relationship. Recently the opera- 
tion of nephrotomy has been advocated as a 
curative measure in this condition. The 
intense infections of the kidney in this in- 
stance demanded a nephrectomy. 

A review of the literature reveals 36 
additional cases of nephrectomy during preg- 
nancy. ‘There are numerous case reports of 
nephrotomy during pregnancy, and several 
excellent monographs relating to the ob- 
stetrical future of women previously subjected 
to nephrectomy. These phases of the subject 
have not been considered here. 

In 31 cases the pathological diagnosis are 
given as follows: 


Cases 

oR MIEN ots chs cia ain ore enaieichein ineioeww law ave 9 
PMP NNN ROENESIIOIN a5 0 se osc vareieiayo-anaisusinne wie stereisie'® 5 
MIMI och cor. pes. Xra diane nave ivibiavals iw ose 4 
Re RINNE 665 a dh. 130s vo 18S Bjorava ned whee see I 
UNNI 655 oo ot hare 8639s 3 csc apes rnd Gnkeps esas 2 
EER SE Serer ce etre ne ae eee er e e ee eereonr 2 
a he ee eee I 
Multilocular fibrocystic adenoma............. I 
Congenital pelvic Kkidmey.................... I 
Triterstitial NepAMEIS. ... <. 1s 5 ies ss cscs nace ees I 
Persistent fistula secondary to previous nephrot- 

ES SER eacr aero as seen cnr a rite are I 
MATES RUMIOG RRIATION 5.5 a sin sienavn eisyslel® ms dhs: discn jn" I 
Perinephric abscess and miliary abscesses of the 

eT EEE FUT Ron Ee ne I 
Secondary hemorrhage from previous nephrot- 

oceans ace eners er tesescte roe ttinnuctele fora auoueie I 
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Six authors fail to mention the immediate 
result. Of the remaining thirty all recovered 
but two (Lenger, Tuffier). Of the twenty- 
eight patients who recovered, the obstetrical 
outcome is noted in twenty-four cases; 
twenty went to labor without accident or 
complications. In the remaining four, two 
aborted spontaneously, and in the others 
abortion was induced. Oppel’s case in which 
abortion occurred spontaneously is excluded 
in this computation, as no mention is made of 
the operative result. 

The cardinal clinical points for insistence 
are that nephrectomy during pregnancy has 
a comparatively low mortality; that abortion 
or premature labor occurs but seldom, and 
that, as a rule, pregnancy proceeds to term 
without accident or complication. 

Adjoined is a summary of the cases giving 
more details. Some case reports are inac- 
cessible. Those of MacBurney, Pillet, Ni- 
colich, and Prochownich are mentioned by 
Hartmann in his Travaux de Chirurgie An- 
atomo-Clinique, vol. iv. 

Reference is made by Chevassu to the 
cases of Fritsch and Oppel in his article in 
the Encyclopédie Frangaise d’Urologie. 


SUMMARY OF CASES 


CASE 1. Reported by Andrews, J. Gynec. & 
Obst. Brit. Emp., 1909. The patient, age 32, was 
in the fourth month of pregnancy. Operation per- 
formed through lumbar route. Pathological diag- 
nosis: Hydronephrosis. The patient recovered 
from the operation with normal delivery at term. 

CASE 2. Reported by Bickle, Indian Med. Rec., 
1900. The patient, age 29, was in the second 
month of pregnancy. Operation performed through 
transperitoneal route. Pathological diagnosis: 
Hydronephrosis. The patient recovered; normal 
delivery at term. 

CASE 3. Reported by Braatz, Deutsche Ztschr. 
f. Chir., 1898. The patient was 33 years old. 
Operation through transperitoneal route. Patho- 
logical diagnosis: Chronic interstitial nephritis. 
The patient recovered. 

CasE 4. Reported by Brown, N. Y. M. J., 1909, 
August. The patient, age 26, was in the second 
month of pregnancy. Operation through lumbar 
route. Pathological diagnosis: Chronic pyelitis. 
The patient recovered; spontaneous abortion nine 
days following operation. 

CASE 5. Reported by Cova, abstracted in Ger- 
main’s Thése de doct., Par. The patient, age 36, 
was in the third month of pregnancy. Operated 
upon through lumbar route. Pathological diagno- 
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sis: Calculous pyonephrosis. 
covered; normal delivery at term. 
CasE 6. Reported by Cragin, Am. J. Obst., 
1898. The patient, age 25, had been pregnant eight 
and one-half months. Operated upon through the 
vaginal route. Pathological diagnosis: Congenital 


The patient re- 


pelvic kidney. The patient recovered; normal 
labor. 

CASE 7. Reported by Cumston, N. Y. M. J., 
1902. ‘The patient, age 29, was in the fourth month 


of pregnancy. Operated upon through lumbar 
route. Pathological diagnosis: Pyonephrosis. The 
patient recovered; normal delivery at seven and one- 
half months. 

Case 8. Reported by Fritsch, mentioned in 
Encyclopédie Frangaise d’Urologie, vol. ii. The 
patient had been pregnant seven months. Operated 
upon through the lumbar route. Pathological 
diagnosis: Perinephritic abscess and miliary ab- 
scesses of kidney. The patient recovered; spon- 
taneous abortion on same day of operation. 

CasE 9. Reported by Gerster, N. Y. med. 
Monatschr., 1897. The patient was in the sixth 
month of pregnancy. Operation through the lum- 
bar route. Pathological diagnosis: Echinococcus 
cyst. The patient recovered; abortion induced one 
month later. 

CasE 10. Reported by Helferich, abstracted in 
Germain’s Thése de doct., Par. The patient was 
in the fifth month of pregnancy. Pathological 
diagnosis: Pyonephrosis. The patient recovered; 
normal labor at term. 

CasE 11. Reported by Hartmann, Travaux de 
Chirurgie Anatomo-Clinique, vol. iv. The patient, 
age 34, was in the second month of pregnancy. 
Operation through lumbar route. Pathological 
diagnosis: Pyonephrosis. The patient recovered; 
normal labor at term. 

CASE 12. Reported by Hartmann, Travaux de 
Chirurgie Anatomo-Clinique, vol. iv. The patient, 
age 23, was in the fifth month of pregnancy. Op- 
eration through lumbar route. Pathological diagno- 


sis: Tuberculosis. The patient recovered; normal 
labor at term. 
CASE 13. Reported by Israel. The patient, 


age 20, was in the fourth month of pregnancy. 
Operation through lumbar route. Pathological 
diagnosis: Tuberculosis. The patient recovered; 
normal labor at term. 

CasE 14. Report by Jarman, Tr. N. Y. Obst. 
Soc., May, 1900. The patient, age 31, was 
in the fifth month of pregnancy. Operation 
through lumbar route. Pathological diagnosis: 
Pyonephrosis. The patient recovered; normal 
labor at term. 

CasE 15. Reported by Kosinki, abstracted in 
Germain’s Thése de doct., Par. The patient was 
in the fourth month of pregnancy; recovered from 
operation; normal labor at term. 

CasE 16. Report by Kroenlein, Verhandl. d. 
deutsche Gesellsch. f. Chir., 28th Cong. The 
patient, age 38, was in the third month of preg- 
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nancy. Pathological diagnosis: Multilocular fibro- 
cysto-adenoma. The patient recovered. 

CasE 17. Reported by Landau, Deutsche med. 
Wcehnschr. The patient was in the ninth month of 
pregnancy. Pathological diagnosis: Calculous Pyo- 
nephrosis. Recovery. 

Case 18. Reported by Legueu, LePage and Cou- 
velaire, Bull. Soc. obst. et gynec., Par., 
May, 1904. The patient, age 27, was in the 
third month of pregnancy. Operation through 
lumbar route. Pathological diagnosis: Persistent 
fistula resulting from previous nephrotomy. The 
patient recovered; normal labor at term. 

CASE 19. Reported by Lenger, Presse méd., 
1896, 607. The patient, age 29, was in the sixth 
month of pregnancy. Operation through trans- 
peritoneal route. Pathological diagnosis: Hydro- 
nephrosis. The patient died from eclampsia. 

CASE 20. Reported by Lohmer, Inaugural Dis- 
sertation, Greifswald, 1898. The patient, age 37, 
was in the fifth month of pregnancy. Operation 
through lumbar route. Pathological diagnosis: 
Pyonephrosis. Recovery; normal labor at term. 

CASE 21. Reported by Lynch, Surg., Gynec. 
& Obst. The patient, age 35, was in the second month 
of pregnancy. Operation through lumbar route. 
Pathological diagnosis: Hoemorrhage following 
nephrotomy for calculus. The patient recovered; 
normal labor at term. 

CASE 22. Reported by Martin, Ztschr. f. 
burtsh. u. Gynak., 1899, xviii. 
sis: Hydronephrosis. 

CASE 23. Reported by Mirabeau, Arch. f. 
Gynik., 1907. The patient, age 34, was in the fifth 
month of pregnancy. Operation through lumbar 


Ge- 
Pathological diagno- 


route. Pathological diagnosis: Tuberculosis. The 
patient recovered; normal labor at term. 

CaSsE 24. Reported by MacBurney. 

CASE 25. Reported by Nicholich. 

CASE 26. Reported by Oppel. The patient 
was in the seventh month of pregnancy. Patho- 


logical diagnosis: Pyonephrosis. 
tion the same day as operation. 


Spontaneous abor- 
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CASE 27. Reported by Parkes, Am. J. M. Sc., 
1900. Patient, age 26, was in the seventh month of 
pregnancy. Operation through  transperitoneal 
route. Pathological diagnosis: Adenoma. The pa- 
tient recovered; normal labor at term. 


CaAsE 28. Reported by Pillet. 
CASE 29. Reported by Pilz, Zentralbl. f. Gynik., 
1905. The patient, age 27, was in the fourth month 


of pregnancy. Operation through lumbar route. 
Pathological diagnosis: Tuberculosis. The patient 
recovered; normal labor at term. 

CASE 30. Reported by Polk, Am. J. Gynec. & 
Obst., 1898, 164. The patient was 35 years old. 
Operated upon through lumbar route. Pathological 


diagnosis: Cyst. The patient recovered; normal 
labor at term. 

CASE 31. Reported by Prochownich. 

CASE 32. Reported by Rudolph, Inaugural 
Dissertation, Greifswald, 1898. Operated upon 
through lumbar route. Pathological diagnosis: 
Pyonephrosis. The patient recovered. 

CASE 33. Reported by Scudder, Am. J. M. 


Sc., 1895. The patient, age 19, was in the third 
month of pregnancy. Operated upon through 
lumbar route. Pathological diagnosis: Cystic 
adenoma. The patient recovered; normal labor at 
term. 

CASE 34. Reported by Tuffier, Ann. d. mal. d. 
org. génito-urin., Par., 1892. Patient, age 30, was 
in third month of pregnancy. Operated upon 
through lumbar route. Pathological diagnosis: Rup- 
tured kidney. Death from embolism. 

CASE 35. Reported by Twynam, Brit. M. J., 
Lond., 1898. Patient, age 32, operated upon 
through lumbar route. Pathological diagnosis: 
Cyst. The patient recovered; abortion induced 
27 days later. 

CasE 36. Reported by Waehaken, Inaugural 
Dissertation, Halle, 1900. The patient, age 28, 
was in the fourth month of pregnancy. Operated 
upon through transperitoneal route. Pathological 
diagnosis: Hydronephrosis. The patient recov- 
ered; normal labor at term. 
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AN EXPERIMENTAL Stupy!—OneE TO Srx WEEKS 


By ISIDORE COHN, M.D., F.A.C.S., New Orteans, LouIstana 
Junior Surgeon, Touro Infirmary; Demonstrator in Minor Surgery, Tulane University of Louisiana School of Medicine 
AND 
GUSTAV MANN, B.Sc., M.D., New ORLEANS, LOUISIANA 


Professor of Physiology, Tulane University of Louisiana School of Medicine 


ITHER the present teaching regarding 
the formation of callus, particularly 
the early or so-called provisional cal- 
lus, is wrong or the experiments of 

Macewen, Moore and Corbet, MacWilliams, 
and our own are all wrong. Our experi- 
mental findings have led us with others to 
conclude that the periosteum is not an 
osteogenetic agent. When one has _ seen 
defects in bone, which were made with a 
trephine, heal, although the periosteum had 
been entirely removed, and when one has 
seen fractures heal in the absence of peri- 
osteum, there seems to be only one conclusion; 
that the periosteum plays no active part in 
callus formation. 

The artistic view, as is illustrated by a 
drawing taken from Keen,? and very recently 
expressed by Phemister® is incorrect, we be- 
lieve. Phemister states: “The periosteal 
callus forms almost entirely by a proliferation 
of the inner or cambium layer of the peri- 
osteum.” Wilensky (1914) states: ‘The 
effectiveness and rapidity of repair will de- 
pend to the largest extent on the condition of 
the periosteum.”’ Theodor Guembel (1906) 
is of the opinion that the “‘ periosteal as well as 
the marrow callus arises from the same tissue; 
namely, the osteogenetic layer of the peri- 
osteum.”” Pochhammer (ig10) is of the 
opinion that callus is traceable to the pro- 
liferative activity of periosteal or myelogenous 
osteoblasts. 

Few have had the opportunity to study 
human callus in the recent state and no one 
has been able to follow the successive stages 
of its formation. Orth has studied a 15-day 
callus formation in a man of 80, and a 38-day 
callus in another case. In both instances he 


2 Keen’s Surgery, Vol. ii. 
3 Surg., Gynec. & Obst., 1914, xix, 303. 


demonstrated cartilage in the callus. Flou- 
rens, Mars, and others have reported cartilage 
formation as a preceding stage in the develop- 
ment of human callus. 

The experiments on which this paper is 
based were performed on dogs. The fibula 
was selected as the experimental bone, because 
of the difficulty we had in immobilizing any 
of the long bones which were unsupported by 
a natural splint. In order that we might 
compare results accurately the fibula of both 
legs were fractured. On one side we would 
remove periosteum from the shaft of the fibula 
for a distance of one-half inch on either side 
of the fracture and on the opposite leg the frac- 
ture was made through the periosteum. The 
following table summarizes the experiments: 


Sis. me Perios- 

—£ 3S Ageof Plus teum , 

= £5 Animal perios- re. Macroscopic Result 

a teum moved 

PO 

7 8 | Young Right Non-union, no callus 

7 8 Young | Left Non-union, no callus 

8 8 | Adult Right Non-union 

8 8 | Adult Left Non-union 

12 8 Young | Left Organizing clot 

12 8 | Young Right | Organizing clot 

9 | 14 Adult Right Some callus above and below site 
of fracture 

o 14. Adult Left Infected — not preserved 

38 | 14 | Adult Right) Non-union 

10 | 18, Adult Right| Hard mass surrounding seat of 
fracture. No abnormal mo- 

| bility 
1o 618 | Adult Left Nodular mass over location of 
| previous fracture. No abnor- 

mal mobility 

11 | 18 | Pup Left Some callus, slight motion at seat 
of fracture 

11 18 Pup Right’) Marked ring of callus. “Good 

| union” 

23 | 27.| Young | Right, Firm union 

23 | 27 | Young | Left Firm union : 

18 | 38 | Adult Left | Union perfect, large amount of 
callus 

1 | 38 Adult Right’ Union perfect, large amount of 
callus 





From the macroscopic and X-ray appear- 
ances in these cases it would seem justifiable 
to conclude that the callus formed had ap- 
peared as early without, as with, periosteum. 


1 From the Laboratory of Physiology of Tulane University of Louisiana School of Medicine. 
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Knowing how firmly rooted is the opinion 
that periosteum is a factor in callus formation 
and realizing that some may ask the question 
whether all of the periosteum was removed, 
one of us (Mann) has made a histologic study 
of all of our preparations. A résumé of this 
study is full of interesting facts. 

In an eight-day fracture (Experiment 12L) 
the cortical layers of the old bone proliferate 
by throwing out new bony trabeculz, in every 
way analogous to rapidly developing em- 
bryonic bone. At the place of the fracture 
this rapidly proliferating bone undergoes a 
chemical change leading to cartilage forma- 
tion, which later forms the link between the 
fractured ends of the bone forming cartilagi- 
nous callus. The periosteal tissue stretches 
over the break, sending only a few fibers into 
the atrophic-looking cartilaginous cup. 

In a fourteen-day fracture, with periosteum 
removed, the cortical layers of the fibula and 
the adjacent tibia show active growth, with 
the formation of new trabecule and the 
transformation of bone-cells into cartilage. 
That the latter is not formed from the peri- 
osteum is proved by the fact that the rapidly 
re-formed periosteum has formed a dense 
capsule around the cartilage, compressing the 
peripheral cartilage-cells. Further, it is noted 
that organizing fibrin clot and fibrous cartilage 
are taking an active part in callus formation 
at this stage. The periosteum still shows no 
evidence of giving rise to either cartilage or 
bone. 

In an eighteen-day fracture plus _peri- 
osteum, the callus formed was found to have 
been derived entirely from osseous tissue. 
Callus at this stage is cartilaginous in char- 
acter, and is markedly vascular. Here, 
again, it is noted that the smallest cartilage- 
cells are under the periosteum and are being 
compressed by it, indicating that the growth 
of cartilage took place from within outward. 

After twenty-seven days, in the absence of 
periosteum, we note only cartilage and corti- 
cal bone proliferation giving rise to callus. 
When periosteum is left for a similar period 
(Experiment 23L) the periosteum is pushed 
outward by the growing callus and shows no 
evidence of proliferation. After 38 days the 
periosteum still plays no part in callus forma- 
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tion, as there is a sharp differentiation between 
the periosteum and the cartilage forming the 
callus. The original dense cartilaginous cal- 
lus is being eroded by medullary spaces and 
bone is being deposited on the peripheral parts 
of this callus. Even at this period the transi- 
tion between true bone-cells and true carti- 
lage-cells may be seen. Some of the large 
haversian spaces are more or less completely 
lined with cartilage-cells. The callus formed 
by cartilage-cells seemed to have pushed the 
periosteum outward. In a similar 38-day 
fracture, minus periosteum (Experiment 
18R), the callus is composed of a great deal 
of cartilage and connective-tissue trabecule 
coming from the old bone. The periosteum 
compared with Experiment 18L on being 
replaced has become hypertrophic, but does 
not seem to take any part in the callus forma- 
tion. 
GENERAL CONCLUSIONS 

A study of vigorously growing embryonic 
bone or bone in which increased activity has 
been called for by injury shows that bone will 
respond in two ways: (1) Either by an ex- 
ceedingly active subperiosteal (nothing to do 
with the periosteum) proliferation of osteo- 
blasts, in consequence of which the new bone 
is much richer in bone-corpuscles than bone 
growing more leisurely. This newly formed 
bone will form a distinct cortical layer and 
will push the periosteum before it. (2) When, 
as a result of a more severe injury the nutri- 
tion has been interfered with, by rupturing 
the blood-vessels of the haversian systems, 
bone-cells adapt themselves to the new con- 
ditions by undergoing a chemical change in 
consequence of which they gradually become 
converted into cartilage. The latter having 
acted for a time as a bond of union between 
the two adjacent fractured ends of bone will 
in the end be invaded by an extension of 
medullary spaces. This cartilage also serves 
as a scaffold for the deposit of true bone on its 
surface. In some instances the proliferation 
of the osteogenous cartilage is so vigorous as 
to invade the haversian systems, in which 
case these canals will be lined by cartilage. 
The periosteum seems to react only in some 
cases by proliferating vigorously and becomes 
included passively as Sharpey’s fibers by the 
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enveloping bone. The fate of the fibrin 
blood-clot during the early days we hope to 
study by a series of new experiments from 
one to seven days. 

From a clinical viewpoint, the main result 
of our investigation is that even without 
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periosteum a very firm union of bone may be 
obtained, a phenomenon readily explained on 
the assumption that the union is brought 
about by special modification of the bone it- 
self, and is not due to any activity on the part 
of the periosteum. 


HISTOLOGICAL INTERPRETATION OF ILLUSTRATIONS 


By PROFESSOR GUSTAV MANN 


EXPERIMENT 38R 

Fig. 1. Fracture. No periosteum — 14 days. 
Fragments overriding. 1, Shaft of old bone. 2, 
Cap of connective tissue covering free ends of bone. 
This connective tissue must have been derived by 
actively proliferating new periosteum. At 3, 
notwithstanding the removal of the periosteum, there 
has been formed a mass of cellular cartilage. There 
is very little indication of a fibrous matrix. The 
demarcation between this cartilage and the prolifer- 
ated new periosteum, 4, is quite sharp. 

Fig. 2. Highly magnified view of former prep- 
aration showing, 1, cellular cartilage forming a 
layer over the old bone, 2; 3 is a cleft which has 
been produced artificially owing to shrinkage. The 
origin of this cellular cartilage could not be made 
out as the demarcation between the bone and the 
periosteum was quite sharp. 


EXPERIMENT QR 

Fig. 3. Fracture minus periosteum — 14 days. 
1—1, Old bone; 2, delicate connective tissue continu- 
ous with connective tissue over the shafts of frac- 
tured bone forming at 2 a pad between the ends of 
fractured bone. Osteoclasts covering ends of 
fractured bone. On the left side there is doubtful 
proliferation of bone. 3a, Transformation of bone 





which had proliferated under the periosteum into 
typical cartilage (metaplasia). 3b, The shaft of 
the tibia must have been injured in the process of 
scraping the fibula because of the same appearance as 
under 3a. The cells in 3a and 3b are compressed 
on the side toward the periosteum. The active 
growth is therefore away from the periosteum. 
4a and 4b, Very delicate connective tissue, with 
numerous blood-vessels, the fibers in the center, 
cut across laterally, running longways, probably 
derived in part from proliferating periosteal tissue, 
in part from organizing fibrin clot, and in part from 
fibrous cartilage. On the right side of 4b, remnants 
of blood-clot. 5, Tendinous insertion to bone well 
marked at 5; 6, great vascularity over 6; 7, muscle; 
8, tibia. 

Conclusion: Transformation of bone into carti- 
lage on periphery but not from ends. 
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EXPERIMENT IOL 

Fig. 4. 18-day fracture plus periosteum. The 
figures represent a tangential section midway be- 
tween the medullary canal and the periphery of 
the bone. 1, Represents the periosteum which is 
shown better in the next figure. 2, Is the old bone. 
3, Transformation of bone into cartilage. 

Fig. 5. More highly magnified (Fig. 4) shows 
the periosteum denser and more fibrous in its outer 
layer, 1; more delicate in its inner layer, 2, next 
to the bone. Owing to the irritation caused by 
the fracture of the old bone, 5, is being changed in 
the deeper layers into cartilage, 6 (see also Tig. 7). 
At the fracture, the bone has become much more 
cellular by the proliferation of bone-corpuscles of 
the old bone. Here delicate bony trabeculex are 
seen to radiate into the inner layer of the periosteum. 
These trabeculae are covered with osteoblasts. The 


appearance presented by this section is very similar 
to the appearance presented by actively growing 
bone as can be readily seen by comparing this 
figure with that of an actively growing ethmoidal 
bone in a newly born kitten. 

Fig. 6. Cat’s jaw. 1 and 2, Periosteal layers; 
3, junction of periosteum and outer surface of bone; 
4, osteoblasts attached to the bone and not to the 
periosteum; 5, bone with osteoclasts which have 
become included to form bone corpuscles; 6, peri- 
chondro-osteal membrane common to both the 
bone and adjacent cartilage; 7, cartilage. 


Fig. 7. 18-day fracture plus periosteum (high 
power). The haversian spaces and canals of the 


old bone, 2, have become filled by hyaline cartilage, 
1, With a very well developed fibrous matrix. This 
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cartilage seems to be derived by a transformation 


of those osteoblasts of the old bone which were 
lying nearest to the haversian spaces. 
EXPERIMENT 231 
Fig. 8. 7-day fracture plus periosteum. The 


two fragments of the old bone are knit together by 
a pad which consists of a ring of hyaline cartilage 
abutting at its periphery on periosteum, sharply 
defined on its central surface where it rests on a 
core of fibrous tissue derived for the most. part 
from the proliferating osteoblasts (see Fig. 11). 
The figure shows distinctly that there is no pro- 
liferation of the periosteum as one would expect if 
the periosteum were the active agent. The very 
opposite, namely the distinct thinning of the peri- 


osteum where it has been pushed outward, can be 
seen. 1, The ring of hyaline fibrocartilage shows 
that those of its cells which lie immediately under 
the periosteum are compressed by the periosteum in 
this respect resembling the cartilage-cells which 
lie next to the joint-cavity, while the cartilage-cells 
nearer the center of the medulla are much larger 
and better formed —as one sees them at the line of 
proliferation at the junction of the epiphysis and 
diaphysis of a normally growing bone. Here and 
there a transition between this ring of cartilage and 
the old bone can be noticed which shows that the 
cartilage is not periosteal in origin. 2, 2, Shows 
delicate bony trabeculae with the center of each 
trabecula stained blue and much richer in cells 
than the typical bone, which stains red. It is 
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Fig. 11. 


this older blue material, rich in cells, which by 
proliferation gives rise to cartilage. 3, Fibrous 
bone formation starting from the red staining bone 
mentioned under 2 (see Fig. 11). 4, On the right 
side the bony trabecule are for some reason much 
more marked than onthe left. 5, Periosteum. 

Fig. 9. 1, The subperiosteal ring of callus formed 
of cartilage passing gradually into the old bone, 
2, and sharply defined from the fibrous core, 3. 

Fig. 10. The fibrous core, 2, bounded above by 
hyaline cartilage, on the right side by bone, giving 
rise to osseous fibers. It will be noticed that the 
core is very rich in blood-vessels, 1, which along 
with some delicate marrow connective tissue are 
derived from the medullary spaces. 

Fig. 11. The ends of the fractured bone are 
sending out bundles of fibrous tissue, which inter- 
mingle midway between the fragments of the bone 
at 2. 3, Blood-vessels are numerous. 


EXPERIMENT I8L 

Fig. 12. 38-day fracture with periosteum. 1, 
Periosteum. Both fragments show a great number 
of osteoclasts between periosteum and bone. Sharp 
differentiation between cartilage and periosteum 
between 1 and 2. No indication of periosteum being 
transformed into cartilage. 2, In center cartilage 
trabecule arranged around big spaces with no bone 
deposit. The spaces represent an extension of 
medullary spaces. 3, Ditto plus bone deposit. 4, 
Apparent transition between bone and cartilage. 
5, On the dorsal half many of the larger haversian 
spaces are lined more or less completely with carti- 
lage-cells. 6, Old bone. 7, Ordinary periosteal 
fibers growing into haversian spaces. Sharp demar- 
cation of periosteum from cartilage. 8, Old bone. 
The bone farthest away from the _ haversian 
canals, i.e., the oldest bone, stains blue with 
methyl blue showing a chemical difference between 
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this older and the younger bone lining the 
haversian canals and spaces. The younger bone 
stains red, the older ‘‘blue”’ bone gives rise to the 
cartilage. Growth of cartilage has pushed peri- 
osteum outward. 

Fig. 13. High power view of previous section 
representing the region just above the upper number 
3, showing that bone is growing toward the peri- 
osteum and not down from the periosteum. 1, Peri- 
osteum. 2, Newly formed bone, which in the more 
deeply-lying zone has been deposited on cartilage, 3. 

Fig. 14. 1, The original bone passes over into 
cartilage (Fig. 12), and gives rise to fibrous bone 
formation at 3. Fully formed cartilage is seen at 4 
and this cartilage is becoming encrusted by new 
bone. The picture in this respect resembles the 
typical replacement of cartilaginous trabecule 
by bone trabecule in a normally growing bone. 


EXPERIMENT I8R 
Fig.15. 38-day fracture with periosteum. 1, Old 
bone; 2, very active bone deposit on cartilaginous 
trabecule; 3a, cartilage plus deposit of bone; 3b, 
pure cartilage. Where 3a joins 3b the appear- 
ance resembles that seen at the extremity of the di- 
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A B 
A, Fracture 38 days; periosteum removed. Bb, Frac- 


ture 38 days; periosteum intact. 


aphysis. 3c, Transition between cartilage and con- 
nective tissue; 4a, osteoblasts embedded in dense 
white fibrous tissue; 4b, osseous fibrils derived from 
bone cut across; 4c, fibrous tissue resembling peri- 
osteum; between it and 1 are osteoclasts; 5, coarse 
osseous fibrils radiating from the bone; 6a, osseous 
connective tissue; 6b, bone; 7, dense white fibrous 
tissue of periosteum; 8a, osseous tissue merging on 
the right into cartilage, then bone; 8b, dense white 
fibrous tissue, looking like osseous connective tissue; 
ga, coarse osseous fibrils radiating from the bone; 
ob, bone; oc, cartilage; 9d, dense white fibrous tissue 
resembling periosteum; ge, cartilage; 10, periosteum 
along upper edges. 

The tissues were fixed in Mann’s picrocorrosive 
formaldehyde fluid.!| One-half of each preparation 
was taken through the paraflin process, one-half 
has been set aside for the celloidin process. The 
account in this paper is based on those taken through 
the paraffin process. The sections were fixed to 
the slide by Mann’s albumin method? and were 
stained by Mann’s short and long methyl blue eosin 
methods.* 

'Mann’s Physiological Histology, 1902, p. 07 

Ibid. p. 372. 

Ibid, p. 216. 
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RECONSTRUCTION AND REPAIR 
INTESTINAL 


By A. L. SORESI, 
P to the present time surgery of the 
abdominal organs has been very 
destructive; practically all the organs 
which cause trouble of some sort are 
either removed or their function is impaired 
or destroyed altogether. 

The successes obtained by modern ab- 
dominal surgery might make the presenta- 
tion of the new view of abdominal surgery 
outlined in this paper look quite pretentious; 
however, every surgeon of large experience 
feels that there are still a great number of 
patients who are not benefited at all by 
surgical procedures and still a greater number 
who are not benefited as we wish them to be, 
facts which encourage the writer to believe 
that his work, which has been continued for 
about three years, will prove useful. 

The fundamental idea of this work was a 
systematic study to learn under what condi- 
tions it is possible to graft a piece of small 
intestine so that a reconstructive instead of a 
demolishing operation might be done by re- 
constructing or repairing the abdominal 
organs in such a manner that after the oper- 





Fig. 1. Schematic view of reconstruction of pylorus; 
a, anastomosis showing where grafting is obtained; b, 
grafting secured in place with a seroserous suture; ¢, in- 
cision of pylorus. 
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GRAFTING! 
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ation they retain their anatomical form and 
physiological function as close to normal 
conditions as possible. This is accomplished 
by taking advantage of the condition of 
the small intestine, which, on account of its 
length, motility, and good blood supply, lends 
itself very successfully to such use. 

The usual procedure is to resect a piece of 
small intestine from the most accessible por- 
tion and of suitable size, leaving it attached 
to the root of the mesentery by its own blood- 
vessels, and graft it wherever it is necessary 
according to indications, following the special 
technique for each procedure, as well as good 
general surgical technique in making the graft. 





Fig. 2. Photograph of reconstruction of pylorus, show- 
ing; a, piece of intestine grafted over the pylorus and 
attached by its blood-vessels; b, anastomosis where 
grafting was obtained. This specimen was obtained from 
a dog 16 months after operation, which was in the best of 
health. 


From Dr, Soresi’s Surgical Institute. 
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Fig. 3. Schematic view of patch in the duodenum; 
a, anastomosis showing where grafting is obtained; b, 
grafting in place secured with a seroserous suture; c, in- 
cision over duodenum. 


The writer will limit himself to report 
briefly in this paper the work which has 
proved successful beyond doubt and of prac- 
tical clinical importance; namely: 

I. Reconstruction of the pylorus. 
II. Patching up defects of stomach and 
intestine. 





Schematic view of reconstruction of the com 


Fig. 5. 


mon duct; a, anastomosis; b, grafting in place attached to 


its mesentery. This illustration shows the stump of the 
duct entering the duodenum as being within the lumen of 
the grafting; this is to be interpreted as a schematic view 
of the procedure; in fact, the stump is nét put within the 
lumen of the grafting, the implantation of which in the 
duodenum takes place at some distance from the entrance 
of the common duct into the same. 
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Fig. 4. Photograph of a patch over duodenum show 
ing the patch, a; specimen obtained 9 months after 
operation. 


III. Reconstruction of the common biliary 
duct. 
IV. Reéstablishing the continuity of any 


portion of the colon after extensive 
resections of portions of the same. 
The details of technique of each procedure 
have to be omitted for the sake of brevity, 
and will form the subjects of separate papers 
to be published later. 
I. RECONSTRUCTION OF THE PYLORUS 
When stenosis of the pylorus prevents the 
passage of food from the stomach into the 
duodenum, the procedures resorted to at 
the present time are either gastro-enteros- 
tomy, so creating a new passage aside from 





Fig. 6. 
of the colon; a, 
grafting is obtained; b, piece of small intestine grafted in 
the colon. 


Schematic view of reéstablishing the continuity 
anastomosis of small intestine where 











Photograph of the whole colon of a dog 18 


Fig. 7. 
months after operation showing: a, anastomosis between 
rectum and distal part of the grafting; b, anastomosis 
between transverse colon and distal part of the grafting; 


c, rectum; d, uterus. In this female dog more than 
half of the colon was resected and reconstructed with a 
piece of small intestine, the dog remaining in the best of 
health. 


the anatomical one, or some kind of pyloro- 
plasty. 

These procedures have not always given 
satisfactory results, especially in children. 
The author’s idea is to reconstruct the 
pylorus by putting a large patch over the 
stenosed area and so obtain a large passage 
between the stomach and the duodenum. 
This is accomplished in the following man- 
ner: A piece of ileum about 3 cm. long is 
severed from the rest of the intestine. With 
a seroserous suture close to the attachment 
of the mesentery on the side that naturally 
comes in contact with the pylorus without 
twisting the pedicle, it is secured over the 
pylorus, half on the stomach and the other 
half on the duodenum; it is then cut longi- 
tudinally about 2 mm. from the suture 
line, so that it becomes a large square piece, 
opening itself and showing the mucosa. The 
stomach and duodenum are also cut longi- 
tudinally, parallel with the seroserous suture 
line, leaving a margin of about 2 mm., as was 
done for the intestine. This incision is started 
from the duodenum and must be about 6 
or 8 mm. longer than the length of the sero- 
serous suture, extending, therefore, 3 or 4 
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Fig. 8. 
ing: a, anastomosis between the two stumps of small in- 
testine after having obtained the grafting; b, anastomosis 
between the grafting and the upper part of the colon; c, 
anastomosis between the grafting and the rectum; d, rectum 


Photograph of part of colon reconstructed show- 


with bladder showing on one side. 
months after operation. 
health when sacrificed. 


Specimen obtained 18 
The dog was in the best of 


mm. on the stomach and the duodenum. A 
through-and-through suture with catgut No. 
o is started alongside of the seroserous and 
continued all around until the opening made 
in the stomach and the duodenum is closed. 
This suture done rapidly will check all the 
bleeding. The seroserous suture is then 
continued all around and the procedure is 
completed. It is evident that between the 
stomach and the duodenum there is now a 
large passage, lined with perfect mucosa, so 
large that possible contractions would not 
affect the easy passage of the contents of 
the stomach into the duodenum. (See Figs. 1 
and 2.) 

This procedure has been performed always 
with the most satisfactory results—not a 
single death out of 18 operations resulting 
from the same—and we feel confident that it 
will completely supersede gastro-enterostomy 
or pylorectomy in benign stenosis of the 
pylorus and might be used in gastric and duo- 
denal ulcers instead of gastro-enterostomy. 
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Il. PATCHING UP DEFECTS OF STOMACH 
AND INTESTINE 

Where there is a stenosis and resection is 
not feasible on account of possible difficulty 
in making a good anastomosis afterward, 
where large ulcers or other pathological con- 
ditions make dissection of some tissue neces- 
sary, and where for any reason it is not possible 
to close the gap, patching with a piece of small 
intestine as done in the remaking of the 
pylorus, has always proved successful. At 
times it is not possible to put two rows of 
sutures as in the remaking of the pylorus. 
When it is not possible to make two rows of 
sutures, it is necessary to put a mattress 
suture in the serosa, taking the stitches as 
far as possible from the cut edge of the por- 
tion of the stomach or intestine to be repaired 
and to see that all the mucosa is well inverted, 
the line of suture kept well taut, showing 
nothing but serosa. In these cases leakage 
occurred but once in eleven repairs. Even if 
leakage had occurred more frequently, the pro- 
cedure should be recommended just the same, 
as all other procedures which have been 
suggested in such cases have proved to be 
rather unsatisfactory. (See Figs. 3 and 4.) 


III. RECONSTRUCTION OF THE COMMON 


BILIARY DUCT 


In case the common duct ceases to permit 
the free passage of bile, the condition of the 
patient is absolutely desperate, and the means 
which have hitherto been suggested to re- 
construct the duct have all met with failure. 
The technique we have recently used is as 
follows: 

The common duct is reconstructed with a 
piece of jejunum. This piece of jejunvii is 
passed through the mesocolon and, when pus- 
sible and advisable, under the duodenum; 
with a few stitches the serosa of the part that 
was distal is inverted and stitched close 
to the base of the liver around the hepatic 
duct, which is left hanging free in the hollow 
of the gut. The other end of the intestine is 
implanted in the duodenum at some distance 
from the point of entrance of the duct. (See 
Fig. 5.) Of course, we have omitted the 
description of all the preliminary steps that 
might be necessary, such as removing the 
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gall-bladder, freeing the duct from adhesions, 
the use of a small rubber tube for the tem- 
porary passage of the bile, etc. The difficulty 
met in this work was that the animals used'for 
experimental purpose did not have any patho- 
logical condition present, and therefore it was 
impossible to secure the upper portion of the 
grafting to the liver or any other tissue. 
To remedy this condition, artificial adhesions, 
as found in patients suffering from diseases 
of the biliary tract, were produced and 
the resulting scar tissue would hold the 
stitches. We have recently had three success- 
ful cases. 

The number of failures is still high. but we 
are perfecting the technique. At any rate, 
even if the mortality in these cases were go 
per cent, it would still be worth while to save 
the remaining 10 per cent, which are doomed 
to sure death, as the present surgical pro- 
cedures cannot successfully meet this con- 
dition unless the gall-bladder can be utilized 
by anastomising it with the stomach or the 
duodenum. 


IV. REESTABLISHING THE CONTINUITY OF ANY 
PORTIGN OF THE COLON AFTER EXTEN- 
SIVE RESECTIONS OF THE SAME 


When resection of any portion of the colon 
must be done, the problem confronting the 
surgeon is how to reéstablish a safe and com- 
fortable passageway for the elimination of 
the feces. It is often very dangerous to 
anastomose the two stumps of the colon, and 
some kind of short-circuiting or a permanent 
artificial anus must be resorted to. It is 
unnecessary to state that any kind of short- 
circuiting is objectionable, and that a per- 
manent artificial anus means permanent 
invalidism and terrible discomfort. 

The colon is reconstructed and its functions 
preserved by filling the gap left between the 
two stumps after resection with a piece of 
small intestine of suitable length. (See Figs. 
6, 7, and 8.) 

In these cases it will be advisable to con- 
struct a suitable temporary artificial anus in 
order to keep the colon free from fzces some 
time before and some time after the operation. 
The mortality in this procedure was very high 
at the beginning of our experiments. How- 
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ever, with better technique, greatly shorten- 
ing the time of the operation, the results 
are very encouraging and the operation may 
be said to be of real practical value. The 
main difficulty we have met in experimenting 
with dogs is that it is extremely difficult to 
keep the dogs at rest, and death results from 
embolism or intussusception, which cannot be 
prevented. The procedure in itself has 
always been perfectly safe since we have 
adopted the method of anastomosis to be 
mentioned later, leakage never having oc- 
curred from any of the three anastomoses 
which must be performed to accomplish the 
grafting. 

We are now experimenting to extend the 
graft to the anus; that is, to resect the large 
intestine from different points down to the 
anus. The results obtained so far seem to 
warrant the hope that even where tumors 
render necessary the extirpation of the rectum 
down to the anus it will be possible for the 
patient to defecate through the natural 
passage reconstructed from a piece of the 
small intestine. 

In doing this work it was not the aim of the 
author to show what wonderful feats can 
occasionally be performed in surgery. His 
aim is and always has been to find practical 
procedures to take the place of procedures 
which do not give the surgeon the satisfaction 
that he should expect after performing an 
operation with skill and according to the 
most rational indications. It has been the 
aim of the author to develop procedures which 
would enable the surgeon to operate success- 
fully to relieve conditions for which the 
present operative treatment is not adequate. 
The aim has been attained in the four pro- 
cedures, which have been found of practical 
value, outlined and demonstrated in the 
photographs illustrating this paper. 

Other procedures are still in the experi- 
mental stage, but we hope that the publica- 
tion of this paper will stimulate other investi- 
gators to broaden still more the field of use- 
fulness of intestinal grafts. 

From the beginning of our experiments we 
felt that in order to make the use of intestinal 
grafts of real practical clinical value we 
would have to eliminate all sources of danger 
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that might be caused by the graft itself or 
from our technique in obtaining the graft. 
We found that it was not practical to use 
pieces of mucosa or isolated pieces of gut, 
since only occasionally such grafts lived, 
and even in these cases the function of the 
graft was lost. Therefore, we considered it 
essential that pieces of intestine with the 
best possible blood supply should be used 
as grafts, and it was possible to secure such 
grafts by leaving them attached to their own 
blood-vessels. The other source of great 
danger was to obtain the graft, for a piece of 
small intestine had to be severed and the con- 
tinuity of the intestine reéstablished. 

It is easily understood that in order to make 
grafting of the intestine of real practical 
clinical value, the surgeon must be positive 
that there is no immediate or future danger 
to his patient from the anastomosis; that is, 
the anastomosis must be absolutely safe, 
and must not cause stenosis; otherwise a 
condition, at times more serious than the one 
in consideration, would result. 

The author first used his own method of 
end-to-end anastomosis done over a rubber 
tube, and, not being satisfied with the results 
obtained, tried all the methods advised for 
both end-to-end and lateral anastomosis. 

All methods of intestinal anastomosis, 
although some of them are excellent for 
ordinary work, were absolutely unsatisfactory 
for this special work, as the tension on the 
anastomosis was at times too great, and 
leakage or thrombosis would occur. This 
statement does not mean that all early cases 
were failures. It means that the failures 
were too numerous to justify, in the mind of 
the writer, even the simple presentation of 
some successes. 

The first step, therefore, toward making 
these procedures safe was to devise a method 
of intestinal anastomosis that was absolutely 
safe, and by safe we mean that we should 
never fear any danger from our anastomosis. 
We were fortunate enough to devise such a 
method, which is a happy medium between 
the end-to-end and lateral anastomosis, and 
which was published in the February, 1915, 
issue of SURGERY, GYNECOLOGY AND Ob- 
STETRICS. 
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Although we feel now that the use of 
intestinal grafts in abdominal surgery is as 
safe as any other ordinary major operation, 
we want to emphasize that these operations 
will only be safe in the hands of operators 
whose technique is absolutely perfect, and who 
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have mastered the new procedure of anas- 
tomosis, which must be done well and rapidly. 
These operations should not be performed by 
the surgeon of so-called average ability, but 
only by those who are masters of all the 
details of perfect abdominal technique. 





TEAM-WORK' 


By B. B. 


N the modern evolution of surgery, con- 
ditions have so changed that the methods 
of work practiced a few years ago must 
be modified to fit in with recent develop- 

ments. It is now found impossible for a man 
in any branch of the profession to work alone 
as he once did. So much more can be accom- 
plished when several men join forces that the 
solitary worker is likely to be lost or at least 
fail to score. 

The surgeon ought to know a great deal 
about anatomy, physiology, chemistry, pa- 
thology, bacteriology, physical diagnosis, rént- 
genology, and be an accomplished physician, 
and a man of almost superhuman judgment. 
But the man who expects to live only seventy 
years cannot hope to attain commanding 
efficiency in all these branches, and he finds 
it necessary to call to his assistance those who 
are experts in their special fields. 

A simple case often needs contributions 
from practically every department of medical 
knowledge before a thoroughly comprehensive 
diagnosis can be worked out. 

Suppose that Dr. A. prefers to work alone. 
He examines his case physically in such a way 
as to include every organ; makes his own blood 
examination; chemical analyses of the gastric 
contents, faeces, and urine; bacterial analyses 
of the several secretions; a neurological exam- 
ination; an X-ray and ophthalmological ex- 
amination; does the required operation him- 
self, and makes the needful pathological 
examination of the tissue removed. If he 
can do all these things and do them well, I 
take off my hat to him; but question his 
wisdom. 
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Working in such a way he could not ade- 
quately dispose of more than two or three 
cases a week, and if a case was urgent might 
fail to reach a definite conclusion until after 
the patient had ceased to need his services. 
His experience in each of the expert steps 
would be so limited that he could not attain 
the efficiency of the man who contents him- 
self to cover a narrower field. 

The man who makes twenty blood counts 
to his one, or twenty urinary or gastric 
analyses, or examines twenty hearts and lungs, 
or inspects the fundus of twenty eyes, or 
makes and interprets twenty X-ray plates, or 
studies the bacteria of twenty cases, or 
studies the gross and microscopical pathology 
of twenty specimens, or performs twenty 
similar surgical operations, is bound to be 
more efficient. The special worker’s judg- 
ment in his own work cannot fail to be more 
valuable than the judgment of the man who 
tries to cover the entire field. 

Mr. B. is much wiser and more efficient by 
perfecting himself in one line and getting his 
information with reference to the many 
special tests from those who have had expert 
training and wide experience in their re- 
spective fields. When he brings all his facts 
together from these several sources he is less 
liable to err in his diagnosis than the man 
who works alone. 

This is what I understand by “team- 
work.” Each individual member of the 
team assists, and they correct and check up 
one another. 

The chief danger in team-work is in not 
taking a comprehensive view of the case as 


1 Presidential Address before the Western Surgical Association, Denver, Colorado, December 19, 1914. 
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a whole after all the isolated facts have been 
brought together. No surgeon can safely 
make a final diagnosis in a complicated case 
until he has assimilated all the findings and 
subjected them to a rigid and logical analysis. 
Good team-work will permit fewer surprises 
at the operating table, the mortality from 
operations will be lowered, and the results 
immediate and remote will be more satis- 
factory. 


STANDARDIZATION OF THE SURGEON 


What are the fundamental qualities neces- 
sary in a man without which he cannot be- 
come a surgeon? 

The young man with surgical ambitions 
should be clear-headed and logical. His 
mind should be able to think straight and 
grasp a subject comprehensively, quick in 
making a decision, able to weigh all the 
factors in a proposition, distinguishing be- 
tween essentials and non-essentials but giving 
each item its proper perspective. He must 
have courage of a high order. The timid 
mind and the faint heart are poor props to 
lean on when life and death are at stake. 

He must have physical and mental energy, 
have a sound mind free from morbidness, a 
mind that can be depended on under the most 
trying circumstances. He must be capable 
of marshaling all his knowledge on a given 
subject quickly when it is needed. The slow 
thinker loses time when time may mean life 
or death. The slovenly thinker is likely to 
have essential facts come to him after the 
operation is over. 

One of the prerequisite qualities is sanity. 
The safe surgeon’s wits are never wool- 
gathering but go straight to the point by the 
most direct route. 

The ability to operate skillfully is on a 
lower level than skill in diagnosis, ability to 
size up a case in all its bearings, an almost 
uncanny comprehension of a patient’s resist- 
ing power; but no surgeon can attain marked 
success who has not skill with his hands. 
The manual bungler should never try to be a 
surgeon. 

The would-be surgeon should be a man who 
loves life and has the highest regard for the 
life of his fellow. He must be willing to do 
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his utmost for every case entrusted to his 
care. He must be warm-hearted, have wide 
sympathy, so devoted to his profession that 
the very idea of graft is repugnant to him. 

Clean personal habits, both moral and 
physical, are not too much to demand. An 
agreeable personality that begets confidence 
combined with a cheery, hopeful disposition 
and backed up by a dogged persistency and a 
never-give-up spirit, will be most valuable 
assets. 

Having selected a man whose personal 
qualities seem fitted to make the raw material 
for a future surgeon, what training is neces- 
sary to insure the best finished product? 
What minimum requirements should be ex- 
acted before a man is permitted to go out and 
practice surgery? Is the present system 
which regards the mere possession of an omni- 
bus degree in medicine, surgery, and the 
allied branches a proof of fitness to practice 
surgery? Is it fair to the public? 

Of late a great deal has been said for and 
against the standardization of the surgeon. 
There is a better way to develop a surgeon 
than to follow the old law of “the survival of 
the fittest.” The unfit usually decide finally 
that they are unfit, but at what a fearful cost! 
Those who finally succeed and are classed 
with the “‘fit”’ too often reach this goal by a 
route that has to be paid for by the innocent 
public. 

It seems more humane, more decent, and 
more in keeping with the high aim of surgery 
that a course of study and work be devised 
which will fit men for the practice of this high 
vocation, and that those unwilling or unfit- 
ted to follow the prescribed course be denied 
the right to practice major surgery. With 
such a system in operation the layman who 
entrusts his life or the life of his child to a 
surgeon will have assurance that the man 
selected has reasonable qualifications and 
training for his work. 

The working out of the details of a special 
preparation for the surgeon will be an arduous 
task calling for the best wisdom of our wisest 
men; but it must be done or our state legisla- 
tures will do it for us. Those long engaged 
in the practice of surgery who have attained 
undoubted success and who have lofty ideals 
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are so much better qualified to work out the 
problem that it behooves them to shoulder 
the burden. 

It is not my purpose to do more than make 
suggestions along general lines. There can 
be no difference of opinion about the wisdom 
of the candidate for surgery first being 
grounded in the fundamentals by completing 
the work that leads to the degree of Doctor in 
Medicine conferred by the chartered colleges. 
The wider the culture preceding the beginning 
of the work of the medical college the better 
the average resuits. 

As a next step following the M.D. degree 
I believe an internship in a hospital where 
thorough scientific and systematic work is 
done is of the utmost importance. 

After this the most practical training would 
seem to be a term of years as apprentice and 
assistant to a surgeon of skill and ability. 
To share daily with the busy surgeon in work- 
ing out the cases, developing the diagnoses, 
deciding which should be operated and which 
should be treated by other methods, sizing up 
the operative risks, assisting at the operations 
and sharing in the after-treatment, will bring 
out and develop a young man if he has the 
stuff in him of which surgeons are made. 

After a time the apprentice may be en- 
trusted with minor operations under the eye 
and guidance of his chief. Little by little, it 
will be safe to drill him in the performance of 
operations of greater magnitude until im- 
perceptibly he comes into his own with a 
technique and a matured judgment and with- 
out risking lives unnecessarily during the 
process. 

It might be found advantageous for the 
assistants not to remain with one surgeon 
during the length of their apprenticeship but 
to change from one to another in order to 
gain the benefit of a varied technique and 
different methods of study of cases and treat- 
ment. 

The process for finally passing on the fit- 
ness of a man to enter into practice as an in- 
dependent surgeon is another problem to be 
solved. Shall it consist of a special degree by 
an authorized university, by special license 
by the state, shall it emanate from a national 
board to be established by the general govern- 
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ment, or shall the American College of Sur- 
geons be made by general consent the licensing 
body? It has seemed to me entirely safe to 
recognize membership in the College of Sur- 
geons as a badge carrying with it the right to 
practice surgery. 

The manner in which the examination is 
conducted is of great importance. The test 
to ascertain the candidate’s knowledge is easy. 
To ascertain if he is a real surgeon, safe and 
sane, possessed of the requisite technical skill, 
endowed with the sterling mental and moral 
qualities which are so important, is a more 
difficult matter. A term of service with a 
number of different surgeons of standing who 
shall act as a committee to pass on these 
points ought to be fair and would minimize 
the chances for mistakes. 

In connection with this subject let it be 
distinctly understood that the right to do any 
operation of emergency or to do the usual 
routine surgery that comes to the hand of any 
physician is unquestioned. Only the setting 
one’s self up as an expert in surgery is under 
discussion. The proposals do not seem to me 
to work any hardships on anyone honestly 
and conscientiously desiring to fit himself as a 
surgeon. The chief object of the proposed 
arrangement is to do away with some grave 
abuses which we all know exist, and it will 
enable the young man of ability to take a 
high place in the ranks in less time and by an 
infinitely more satisfactory road than under 
the present catch-as-catch-can process. 


THE CANCER QUESTION 

The gravest question confronting the medi- 
cal profession today is how best to deal with 
cancer. So many of the deaths from this dis- 
ease might be prevented that it seems a crimi- 
nal thing to fail longer in carrying out an 
educational campaign which has for its pur- 
pose bringing hope to the victim of cancer. 

The task will prove a difficult one and will 
require zeal to carry it on and patience to wait 
for results. There seems such a widespread 
feeling that the diagnosis of cancer is equiva- 
lent to having a death sentence pronounced 
that it will require persistent, earnest effort to 
allay the prejudice against operation. 

In the past quarter-century, while the mor- 
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tality from tuberculosis, typhoid fever, chol- 
era, yellow fever, smallpox, appendicitis, 
gall-bladder disease, diphtheria, gastro-in- 
testinal diseases of children, etc., has been 
steadily decreasing, the mortality from cancer 
has been increasing. 

That this increase is real and not fanciful, 
let me quote from the statistics of the state 
of New York: 


1887 to 1889..... 43.0 deaths per 100,000 population 
1890 to 1892... ..48.2 deaths per 100,000 population 
1893 to 1895..... 50.2 deaths per 100,000 population 
1896 to 1898..... 58.7 deaths per 100,000 population 
1899 to IgOI..... 66.0 deaths per 100,000 population 
1902 to 1904..... 69.4 deaths per 100,000 population 
1905 to 1907..... 75.1 deaths per 100,000 population 
1908 to I9I0..... 79.1 deaths per 100,000 population 
1Ott to 1973... 86.5 deaths per 100,000 population 


Thus in the twenty-seven years from 1887 
to 1913 inclusive, the death rate from cancer 
has more than doubled. This is about the 
rate of increase for the United States as a 
whole. 

In part an explanation of this apparently 
alarming increase is that diagnosis is much 
more positive now than a quarter of a century 
ago. According to some records recently 
published of findings in the Berlin hospitals, 
20 per cent of the deaths from cancer found 
at autopsies are unrecognized clinically. 

It is proper to concede that a part of the 
apparent increase in cancer is due to better 
diagnosis, but I believe this is only one-half 
the explanation, and that there is a real in- 
crease. I do not mean to assert that the 
tendency for cancer to develop is greater than 
it was twenty-five years ago but that the 
many life-saving discoveries and sanitary im- 
provements are carrying over a large and in- 
creasingly larger number of individuals to the 
cancer age. 

If it were possible to compare the number of 
deaths from cancer per annum in each 100,000 
of the population above 4o years of age dur- 
ing the last quarter-century the rate of in- 
crease would be much less, only such an in- 
crease as might easily be accounted for by 
improved diagnostic methods. I do not be- 
lieve that an individual between the ages, 
say, of 40 and 60 years is in any more danger 
of falling a victim of cancer than an individual 
of the same age twenty-five years ago. 
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If this reasoning is correct every successful 
effort to save the lives of the young and 
middle-aged and carry them over to the 
more advanced age only adds to the number 
of cancer victims. Cancer stands like a beast 
of prey, gloating over modern life-saving de- 
vices like the safety coupler, diphtheria 
antitoxin, vaccination, the prevention of 
yellow fever, cholera, tuberculosis and other 
contagious diseases, the modern treatment of 
appendicitis, the use of clean milk and better 
infant hygiene because all these help to swell 
the army of his victims! 

The world has waited long enough for the 
discovery of a wonderful prophylactic or 
curative serum which will remove the cancer 
terror by one fell swoop. It will be necessary 
to make the best of the present knowledge, 
and especially should a more careful and 
systematic study of the early symptoms be 
made. 

One of the great mistakes of the past has 
been in withholding from the general public a 
better understanding of the early signs of 
cancer and the fact that when discovered early 
it is, in a large proportion of cases, curable. 

An organized campaign to show the people 
that early radical operation will save the great 
majority of cancer sufferers is the crying need 
of the times. They will have to learn that 
the mortality from cancer is directly propor- 
tional to the length of time that elapses be- 
tween the date of origin of the disease and the 
date of its radical removal; that cancer is 
even more an emergency disease than is 
appendicitis. 

The almost universal feeling among laymen 
that when cancer is present the case is hope- 
less will have to give way to the sentiment 
that when cancer develops the time for fight- 
ing hascome. Until this change in the mental 
attitude is reached there can be little gain 
over the present results. 

At present our mortality statistics of can- 
cer have been based on cases relatively ad- 
vanced. Many cases are undertaken that 
the surgeon realizes at the time are well-nigh 
hopeless. As the records now run in most 
hospitals about twelve to thirteen months on 
an average elapse between the time of the dis- 
covery of the suspicious lump or symptom and 
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the date of the operation. This is about as 
sweeping a denunciation of the prevalent 
method of dealing with a terrible malady as 
could be made. This means there are now in 
the United States more than 100,000 persons 
suffering from cancers that should be operated 
and that will be operated within the next 
twelve months. Their chances of permanent 
cure are decreasing every day. 

As a result of the large proportion of late 
operations the operative mortality is un- 
necessarily high, and the number of recur- 
rences so great that layman and doctor alike 
are disheartened and inclined to ask the 
question, ‘‘What is the use?” 

In recording cases it seems only fair to 
draw a sharp distinction between the early 
and the advanced cases. This should be done 
at the time of the operation. The cases 
should then be followed and in a few years the 
contrast between the results of the early and 
the late operation will be so striking that it 
cannot fail to convince the public and will go 
far towards bolstering up the courage of our 
rather timid profession. 

It may seem like the pratings of an idealist, 
but I am convinced that the time is coming, 
and I expect to live to see it, when cancer will 
largely lose its terrors, when the victim of the 
disease will report promptly to his doctor the 
least sign that might be indicative of incipient 
cancer, and when the doctor thus consulted 
will not dismiss the case with a shrug and the 
advice to wait and see what develops but will 
investigate the case to its utmost limits. It 
will then no longer be customary to consider a 
growth benign until it proves itself malig- 
nant, but the viewpoint will be reversed. 
More operations on suspicion may be done but 
myriads of lives will be saved that are now 
sacrificed as an offering to the present watch- 
less waiting policy. 

Missionary work of a very comprehensive 
character will be required to bring about such 
a change in sentiment and practice. Wise 
publicity seems to be the only remedy. 

Such an educational campaign needs to be 
carried on as will reach all classes and condi- 
tions. Not emotionalism, not an alarmist 
propaganda, but clear, concise, logical state- 


TEAM-WORK 


ments of facts will be most likely to get the 
people’s attention and convince them. 

Efforts at publicity cannot succeed if 
spasmodic, but there should be a steady per- 
sistent presentation of the proved facts in a 
simple way. People need to be convinced 
that cancer is curable and taught as much as 
possible of the early manifestations of the 
disease in its more usual haunts. 

It is rather apparent that members of the 
medical profession need enlightenment also. 
They need to have brought home to them 
their serious responsibility when consulted in 
reference to any condition in the least sug- 
gestive of malignancy. Every physician 
needs to have clearly brought home to him 
the difference in prognosis if the operation is 
done while the cancer is early and still local, 
rather than delayed until it is neither early 
nor local. 

Another item of importance is a more care- 
ful study and enlightenment on the so-called 
precancerous conditions and the lesions and 
conditions that seem to serve as causative 
factors. Irritable scars, imperfectly healed 
ulcers, warts, moles, fissures and the like form 
the starting point for cancer so often that they 
cannot consistently be ignored. 

The greatest forward step ever made look- 
ing to lowering the mortality was the organiza- 
tion of the American Society for the Control 
of Cancer. This society was formed in the 
spring of 1913 and has already done much 
good. Its fundamental object is to investi- 
gate and reduce to concrete form all the 
known facts about cancer and to serve as a 
center for enlightening the lay and medical 
public of all the essential facts. 

One year ago at the meeting in St. Louis the 
Western Surgical Association adopted a 
resolution endorsing this society and pledging 
its support. With the backing of the best 
men in the profession and with the powerful 
aid of many benevolent citizens who have 
become interested there is little doubt that 
within a short time the splendid results 
achieved by the National Association for the 
Prevention and Study of Tuberculosis will be 
duplicated and cancer will no longer be a 
household dread. 
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THE ORIGIN AND FATE OF THE OSTEOCLASTS' 
By C. W. PRENTISS, A.M., D.P., Cutcaco 


Professor of Microscopic Anatomy, Northwestern University Medical School 


WO types of giant cells have been de- 
scribed in the bone-marrow, (1) mega- 
karyocytes, and (2) polykaryocytes or 
osteoclasts. The former have large 

circular or ring-shaped nuclei, and according 
to Wright the blood platelets are derived from 
their cytoplasm. The polykaryocytes are 
multinuclear cells and since their discovery 
by Kolliker have been regarded as the agents 
of bone-resorption, hence termed osteoclasts. 

Observations as to the origin of the osteo- 
clasts are contradictory. Kdlliker and Howell 
derive them from osteoblasts; Bredichin 
from fused bone-cells; Ranvier, Duval, and 
Béhm from lymphoid marrow-cells; Wegener 
and Schaffer from the endothelium of capil- 
laries. 

More recently Jackson, Dantschakoff, and 
Maximow agree that the first osteoclasts arise 
from enlarged reticular cells of the bone- 
marrow. These cells possess at first only two 
or three nuclei and their cytoplasm is baso- 
philic and vacuolated. Later their cytoplasm 
becomes eosinophilic and may contain fifty to 
sixty nuclei. 

As to the bone-resorbing action of osteo- 
clasts, and how their nuclei increase in num- 
ber, authorities again differ. Kdélliker and 
Jackson hold that these cells actively resorb 
the bone-matrix and that the nuclei increase 
in number by cell-division. Dantschakoff 
speaks of the confluence of reticular cells. 
Maximow believes that the smaller osteoclasts 
fuse to form larger cell-masses with many 
nuclei. He never observed nuclear division 
by mitosis or amitosis in osteoclasts and 
regards them as amoeboid phagocytes. Ac- 
cording to Bredichin the osteoclasts resorb 
the bone-matrix and ingest the bone-cells. 
F. T. Lewis in his recent textbook declares 
that there is no direct evidence that osteo- 
clasts resorb the bone-matrix. They are 
rather to be regarded as degenerating cells, 
“produced by those conditions which lead to 
the dissolution of bone. Apparently they are 
not due to a fusion of cells.”’ 


1 Abstract of a paper presented before the Chicago Surgical Society February 5, rors. 


Finally, as tothe ultimate fate of the osteo- 
clasts, it was formerly believed by KoOlliker 
and others that after their resorptive functions 
were at an end these cells again became osteo- 
blasts. Jackson refuses to accept this view 
and maintains that the osteoclasts and bone- 
cells are finally resolved into a reticulum 
similar to that from which he believes they 
took their origin. Maximow partly agrees 
with Jackson, but holds that a portion of the 
osteoclasts undergo degenerative changes and 
ultimately are completely destroyed. 

The observations of the writer were made 
from the membrane bones of both human and 
pig embryos, fixed in Zenker’s fluid. During 
the development of a membrane bone like 
the mandible, the cytoplasm of the osteoblasts 
is gradually used up, so that these cells, 
originally columnar and distinct, become 
flattened and form a syncytium upon the 
surface of the bone-matrix. Owing to the 
rapid development of the teeth and their 
consequent pressure upon the inner surface 
of the mandible, bone-resorption goes on 
actively about the walls of the dental alveoli, 
and here osteoclasts appear in large numbers. 
The cytoplasm of the osteoblasts is basophilic 
and stains blue with hematoxylin, while the 
cytoplasm of active osteoclasts is distinctly 
acidophilic, staining red with eosin. 

While the osteoclasts may arise from the 
reticulum of marrow-cells in the early stages 
of bone development, the writer is convinced 
that in later stages they arise from the en- 
largement of the osteoblasts already described 
as forming a syncytium. There were found 
all transitional stages between the osteoblastic 
syncytium with basophilic cytoplasm and 
osteoclastic masses with vacuolated, eosin- 
ophilic cytoplasm. Frequently also osteo- 
clasts were seen continuous at either end with 
osteoblasts. According to these observations 
the many nuclei of the osteoclasts represent 
the nuclei of fused osteoblasts. These already 
form a syncytium before they are converted 
into osteoclasts. As the area of bone-resorp- 


(See discussion, p. 746.) 
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tion of an osteoclast spreads, the surrounding 
osteoblasts become a part of it, so that in gen- 
eral the larger the osteoclast the more nu- 
merous its nuclei. Nuclear division by mitosis 
or amitosis was never observed in the osteo- 
clasts, although frequently seen in the stratum 
germinativum of the epidermis in the same 
sections. 

If my observations are correct, the osteo- 
blasts are not the only source for the nuclear 
increase of the osteoclasts. Bone-cells are 
embedded in the bone-matrix, and as the 
matrix is resorbed these are naturally laid 
bare and become a part of the osteoclasts. 
Bone-cells im situ are each surrounded by a 
capsule which resists the action of strong 
acids. This capsule apparently remains after 
the resorption of the bone-matrix, and dis- 
tinct stellate cells resembling bone-cells may 
be seen embedded in the cytoplasm of the 
osteoclasts. All stages in the ingestion of 
bone-cells by the osteoclasts were observed 
and it is probable that a considerable number 
of the nuclei found in large osteoclasts are 
derived from this source. 

There is no direct evidence as to how the 
bone-matrix is resorbed, but it is probably 
decalcified and digested by the action of an 
acid and a ferment. Whether these are pro- 
duced by the osteoclasts is not known. The 
fact that the osteoclasts are in close contact 
with the surface of bone which is being re- 
sorbed points to them as the active agents in 
the process. 

That osteoclasts may be finally resolved 
into osteoblasts and again form bone is ex- 
ceedingly doubtful. The writer has seen no 
evidence of this but has observed many osteo- 
clasts which were undergoing degenerative 
changes. In some cases bone-resorption and 


FATE OF THE OSTEOCLASTS 679 
degeneration of the osteoclasts seemed to go 
on simultaneously. Osteoclasts were also 
observed lying entirely within the cavities of 
blood-vessels in the bone-marrow. Such 
cases were rare and were interpreted as due 
to the growth about the osteoclasts of the 
endothelium of developing vessels, for it is 
hard to see how such large cellular masses 
could pass between the endothelial cells. 
The osteoclasts observed within blood-vessels 
showed marked degenerative changes, the 
cytoplasm exhibiting granular degeneration 
while the nuclei were shrunken and_ pyk- 
notic. 

According to Maximow the osteoclasts 
have much in common with the giant cells of 
bone-tumors and with those giant cells found 
about foreign bodies in atrophic tissue. This 
view may be correct, and it is the intention of 
the writer to attempt to settle the question 
by further investigation and experiment. 


SUMMARY 

1. Osteoclasts may be formed in early 
stages of bone-development from the reticular 
cells of bone-marrow, in later stages from 
osteoblasts which have ceased to deposit 
bone and constitute a syncytium. 

2. The numerous nuclei of large osteoclasts 
are derived (a) from the constituent osteo- 
blasts of the cell, (b) from bone-cells which are 
ingested as the bone-matrix is resorbed. 

3. It is probable that the osteoclasts are 
the active agents in bone-resorption, but there 
is no direct evidence at present that they pro- 
duce free acid or a digestive ferment. 

4. Eventually the osteoclasts either atro- 
phy and disappear or are resolved into the 
reticulum of the bone-marrow. It is not 
probable that they again form bone-matrix. 
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ALKALESCENCE, ACIDITY, ANAESTHESIA 
A THEORY OF AN2STHESIA! 
By GEORGE W. CRILE, M.D., F.A.C.S., CLEVELAND, OHIO 


LKALIES and bases compose the 
greater part of the food of man and 
animals, the blood of both man and 
animals under normal conditions being 

slightly alkaline or rather potentially alkaline; 
that is, although in circulating blood the 
concentration of the OH-ions, upon which the 
degree of alkalinity depends, is but little 
more than in distilled water, yet blood has 
the power of neutralizing a considerable 
amount of acid (Starling, Wells). At the 
time of death, whatever its cause, the con- 
centration of H-ions in the blood increases, 
the concentration of H-ions being the meas- 
ure of acidity; that is, the potential or actual 
alkalinity decreases and the blood becomes 
actually neutral or acid. 

To determine what conditions tend to 
diminish the normal alkalinity of the blood, 
many observations were made for me in my 
laboratory by Dr. M. L. Menten to deter- 
mine by electrical measurements the H-ion 
concentration of the blood under certain 
pathologic and physiologic conditions. As 
a result of these researches we are able to 
state that the H-ion concentration of the 
blood, its acidity, is increased by excessive 
muscular activity; excessive emotional excita- 
tion; surgical shock; in the late stages of 
infection, by asphyxia, by strychnine convul- 
sions, by inhalation anesthetics; after exci- 
sion of the pancreas and in the late stages of 
life after the excision of the liver and after 
excision of the adrenals; morphia and decap- 
itation cause no change in the H-ion concen- 
tration. Ether, nitrous oxid, and alcohol 
produce an increased acidity of the blood 
which is apparently proportional to the depth 
of anwsthesia. 

Many of the cases studied were near death, 
as would be expected, since it is well known 
that a certain degree of acidity is incompatible 
with life. 

Since alkalies and bases preponderate in 
ingested food, since alkalinity of the blood is 


diminished by bodily activity, and since, at 
the point of death, the blood is always acid, 
we may infer that some mechanism or 
mechanisms of the body were evolved for the 
purpose of changing bases into acids that 
thus energy might be liberated. 

These observations lead naturally to the 
question: May not acidity of itself be the 
actual final cause of death? We believe that 
it may be so from the facts that (1) the 
intravenous injection of certain acids causes 
death quickly, and (2) the intravenous injec- 
tion of acids causes extensive histologic 
changes in the brain, the adrenals, and the 
liver which resemble the changes invariably 
caused by excessive activation of the kinetic 
system (Figs. 1 and 2). In view of these 
facts may we not find that anesthesia and 
many instances of unconsciousness are in 
fact phenomena of acidity? 

As has been stated already, we have found 
that the H-ion concentration of the blood, 
its acidity, is increased by alcohol, by ether, 
and by nitrous oxid. In addition our tests 
have shown that under ether the increase of 
the H-ion concentration, acidity, is more 
gradual than under nitrous oxid, an observa- 
tion which accords well with the fact that 
nitrous oxid more quickly induces anesthesia 
than does ether. 

Further striking testimony in favor of the 
hypothesis that the production of acidity by 
inhalation anesthetics is the method by which 
anesthesia itself is produced is found in the 
fact that although the lethal doses of acid 
cause muscular paralysis, yet this paralysis 
may be mitigated by adrenalin, which is 
alkaline. This observation may explain in 
part the remarkable success of the method of 
resuscitation devised by me, in which animals 
“killed” by anzsthetics and asphyxia are 
revived by the use of adrenalin. 

In animals under inhalation anesthesia, 
Williams found that no nerve-current could 
be detected by the Einthoven string galva- 


1 Read before the Southern Surgical and Gynecological Association, Asheville, North Carolina, December 18, 1914. 
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nometer, a fact which might be explained by 
postulating that nerve-currents can flow 
from the brain to the muscles and glands only 
when there is a difference of potential. Any 
variation from the normal alkalinity of the 
body must change the difference in potential. 
Since the nerve-currents in animals under 
anesthesia are not demonstrable by any 
apparatus at our command, and since anzs- 
thesia produces acidity, then we may infer 
that acidity reduces the difference in poten- 
tial. As long as there is life, a galvanometer 
of sufficient delicacy would, perforce, detect 
a nerve-current until the acidity increased 
to such a point as to reduce the difference in 
potential to zero, the point of death. If at 
this point a suitable alkali, adrenalin solu- 
tion, can be introduced quickly enough, the 
vital difference in potential may be restored 
and the life processes will be renewed. Bear- 
ing especially on this point is the fact that if 
adrenalin in sufficient quantities be ad- 
ministered simultaneously with an acid, it 
will not only prevent the fall in blood-pres- 
sure usually caused by the acid, but will 
also prevent the histologic changes in the 
brain, adrenals, and liver, which are usually 
caused by the intravenous injection of acids. 

This hypothesis regarding the cause of 
anesthesia and unconsciousness explains and 
harmonizes many facts. It explains how 
asphyxia, overwhelming emotion, and exces- 
sive muscular exertion, by causing acidity, 
may produce unconsciousness. It explains 
the acidosis which results from starvation, 
from uremia, from diabetes, from Bright’s 
disease, and supplies a reason for the use of 
intravenous infusions of sodium bicarbonate 
to overcome the coma of diabetes and uremia 
(Fig. 3). It may explain the quick death 
from chloroform and nitrous oxid, and may 
perhaps show why unconsciousness is so com- 
monly the immediate precursor of death. 

One of the most noticeable immediate 
effects of the administration of an inhalation 
anesthetic is a marked increase in the rapidity 
and force of the respiration. The respiratory 
center has evidently been evolved to act with 
an increase of vigor which is proportional, 
within certain limits, to the increase in the 
H-ion concentration, whereas the centers 
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governing the voluntary muscles are inhibited. 
In this antithetic reaction of the higher 
cortical centers and the lower centers in the 
medulla to acidity we find a remarkable 
adaptation, which prevents the animal from 
killing itself by the further increase in acidity 
which would be produced by muscular activ- 
ity. In other words, as the acidity produced 
by muscular action increases and threatens 
life, the respiratory action, by which carbon 
dioxide is eliminated and oxygen supplied, 
is increased, while the driving power of the 
brain, which produces acidity, is diminished, 
or even inhibited entirely and the state of 
unconsciousness or anesthesia is reached. 
We conclude, first, that without this life-sav- 
ing regulation animals under stress would 
inevitably commit suicide; and, second, that 
it is probable that the remarkable phenome- 
non of anesthesia—the coincident existence 
of unconsciousness and life—is due to this 


antithetic action of the cortex and _ the 
medulla. 
Within a few seconds after beginning 


nitrous oxid anesthesia the acidity of the 
blood is increased. This rapid acidulation is 
synchronous, with almost instantaneous un- 
consciousness and increased respiration. If 
the oxygenin the inhaled mixture be increased, 
a decrease in acidity is again synchronous 
with lighter anesthesia and a decrease in 
the respiratory rate. 

If these premises be sound, we are justified 
in stating that the state of anaesthesia is due 
to an induced acidity of the blood. If the 
acidity be slight, then the anesthesia is slight 
and the force of the nerve impulses is lessened 
but the patient is still conscious of them. As 
the acidity increases, associative memory is 
lost, and the patient is said to be uncon- 
scious; the centers governing the voluntary 
muscles are not inhibited, however, and cut- 
ting the skin causes movements. If the acid- 
ity is further increased, there is loss of mus- 
cular tone and even the strong contact ceptor 
stimuli of a surgical operation do not cause 
any muscular response, and finally the acidity 
may be increased to the point at which the 
respiratory and circulatory centers can no 
longer respond by increased effort, and 
anesthetic death—that is acid death follows. 
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A, Section of human cerebellum, normal. 


lig. 


Against this postulate stands the fact that 
an infusion of sodium bicarbonate does not 
overcome inhalation anwsthesia. How valu- 
able this fact may be I do not know. Certain 
clinical phenomena are clarified by this 
postulate and serve to substantiate it. For 
example, it is well known that inhalation 
anesthesia precipitates the impending acid- 
osis which results from starvation, from ex- 
treme Graves’ disease, from great exhaustion, 
from surgical shock, and from haemorrhage, 
and which is present when death from any 
cause is imminent. 

We see, therefore, that anwsthesia is made 
possible, first, by the fact that inhalation 
anesthetics cause acidity, and, second, by the 
antithetical adaptation of the higher centers 
in the brain and of the centers governing 
respiration and circulation. 

In deep contrast to the action of inhalation 
anesthetics is that of narcotics. Deep 
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B, Section of human cerebellum after death from acidosis. 
There are no active cells present and the Purkinje cells are 
but faintly visible (see arrows). 


Photomicrographs (x310) showing the effect of acidosis on the brain-cells. 
‘ ] 3 : 


narcotization with morphine and scopola 
mine is induced slowly; the respiratory and 
pulse rates are progressively lessened, and 
there is no acidity. 

By our researches we have established what 
constitutes the generic difference between 
inhalation anwsthetics and narcotics. — In 
our experiments no increase in the H-ion 
concentration was produced by morphine or 
by scopolamine, no matter how deep the 
narcotization. In animals already narcotized 
by morphia, the production of acid by any 
of the acid-producing stimuli was delayed 
or prevented. On the other hand, in animals 
in which an acidity had already been pro 
duced by ether, by shock, by anger, or by 
fear, the later administration of morphine 
delayed or inhibited entirely the neutraliza 
tion of the acidity. In other words, mor 
phine interferes with the normal mechanism 
by which acidity is neutralized, possibly 
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Fig. 3, B. 


Fig. 3. Photomicrographs (x310) showing the effects of 
alkalies and acids on the brain-cells. A, Section of cere- 
bellum of cat, normal. B, Section of cerebellum of cat 
after injections of leucin and creatin. Compare the gen- 
erally destructive effect of these acids with the protective 
effect of alkalies as in C. C, Section of cerebellum in cat 
after injections of sodium bicarbonate. The protective 
effect of the alkali is strikingly shown by the general hyper- 
chromatism. Compare with effect of acid in B. 


because its inhibiting action on the respira- 
tory center is sufficient to overcome the 


_ stimulating action of acidity on that center, 


for, as we have stated, the neutralization of 
acidity is in large measure accomplished by 
the increased respiration induced by the 
acidity itself. 
SUMMARY 

Acidity inhibits the functions of the 
cerebral cortex, but stimulates those of the 
medulla. This antithetical reaction to the 
stimulus of increased H-ion concentration is 
an adaptation to prevent animals from com- 
mitting suicide by over-activity, since the 
mechanism for the initiation and control of 
the transformation of energy is in the higher 
centers of the brain, while an essential part 
of the mechanism for the neutralization of 
acidity—the centers governing circulation 
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and respiration—is in the medulla. This 
explains many clinical phenomena: why 
excessive acidity causes paralysis, why there 
is great thirst after inhalation anesthesia, 
after excessive muscular activities, excessive 
emotions, after all those activities which we 
have found to be acid-producing, for water, 
like air, neutralizes acids. The excessive use 
of alcohol, anesthetics, excessive work, in- 
tense emotion, all produce lesions of the kid- 
neys and of the liver. The explanation may be 
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in the fact that all these stimuli increase the 
acidity of the blood, and that if long con- 
tinued the neutralizing mechanism must be 
broken down, and so the end-products of 
metabolism are insufficiently prepared for 
elimination. 

In view of these considerations we may well 
conclude that the maintenance of the normal 
potential alkalinity of the blood is to be 
estimated as the keystone of the foundation 
of life itself. 





ACQUIRED 
REPORT 


By IRVIN ABELL, M.D., I 


HE clinical aspects of megacolon, both 

congenital and acquired, have been 

made fairly clear by the report of 

many such cases in the literature of 
recent years, but the etiology still remains 
more or less shrouded in obscurity. The 
history and findings in a case coming under 
observation seem to the writer to make it of 
sufficient interest to justify its report. The 
patient is a white male, thirteen years of 
age, one of three children of German parent- 
age, with a good family history. He was, 
to all appearances, a perfectly normal child, 
well developed physically and mentally; he 
did not suffer from constipation nor did he 
present evidence of intestinal disturbance in 
early life. At the age of seven he suffered 
an attack of scarlet fever, complicating which 
he had a thrombo-arteritis of the left pop- 
liteal artery; the circulatory disturbance for a 
time threatened the integrity of the leg, but 
the latter was finally fully restored by col- 
lateral circulation. The thrombus formation 
was repeated in the pelvic veins, giving rise 
to local congestion, oedema of hips, and ob- 
structed venous return in the right leg. 
This illness was regarded by his family physi- 
cian as typhoid fever, and treated as such; in 
any event, his recovery was quite slow and 
tedious, but at the end of some months the 
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circulatory balance had been apparently 
restored. Constipation, which was first noted 
during the attacks of thrombophlebitis, now 
became marked and bowel movements were 
secured with increasing difficulty. At the 
age of eight, or one year after the onset of 
thrombo-arteritis, the first abdominal dis- 
tention was noted. During the ensuing five 
years, the abdomen gradually increased in 
size and spontaneous bowel movement ceased 
entirely, the semi-solid faces passing in- 
continently during sleep in the prone position. 
At times the evacuation of gas and faces 
would be interrupted for some days, during 
which the violent peristaltic efforts of the 
intestine were plainly visible through the 
thinned abdominal wall. With the exception 
of such interruptions there was a constant 
flow of semifluid faces during sleep, which 
usually occurred in the prone position. No 
fecal evacuations occurred during waking 
hours except when the patient was lying on 
his abdomen. 

He again came under observation in July 
of the present year, at which time his con- 
dition was as follows: Height, 56 inches; 
mentally dull; skin sallow and muddy; sub- 
cutaneous fat scant; musculature poorly 
developed, arms and legs small; abdomen 
enormous, measuring 44 inches in circum- 


1Read before the Southern Surgical and Gynecologicai Association, Asheville, North Carolina, December 15-17. 1914. 
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Fig. 1. 


Photograph of boy. 


ference at the umbilicus; the abdominal wall 
was thin, shiny, and showed the presence of 
large veins, those along the course of the 
circumflex iliacs being as large as lead pencils. 
The distended bowel could be felt quite 
plainly and, during peristalsis, was quite clear- 
ly outlined. The feel of the bowel was that of 
solid distention rather than of gaseous in- 
flation. The chest wall was bell-shaped, the 
contents of the thorax being crowded up 
toward the apex; heart-sounds normal, rate 
110 to 116; lungs normal; blood and urine 
normal; anal sphincter and canal normal; no 
examination of the upper rectum was made. 
One-half gallon of barium sulphate emulsion 
given by enema produced but a faint shadow 
on X-ray examination. 

His condition was such that a removal of 
the dilated bowel was not considered feasible 
as a primary operation, it being deemed best to 
do a colostomy or ileosigmoidostomy, to be 
followed later by a resection if circumstances 
permitted. The abdomen was opened in the 
median line and a quantity of serous fluid 
evacuated. The upper rectum, sigmoid, de- 
scending and transverse colon were marked- 
ly dilated. The sigmoid was apparently 
between five and six inches in diameter, oc- 
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Fig. 2. X-ray showing location of stricture. 
cupying the midline of the abdomen in a 
vertical direction, reaching up to the dia- 
phragm, thence curving to the left and de- 
scending to the pelvic brim, from which point 
the dilated convolutions of the ascending and 
transverse colon filled the remainder of the 
pouched abdomen. The ascending colon 
showed a gradual diminution in size until at 
the caput coli it was apparently between two 
and three times the normal size; the appendix 
was unusually large and dilated; the ileum 
adjoining the colon was approximately two 
inches in diameter and gradually diminished 
in size, the gut reaching a normal caliber 
in the jejunum. The size of the rectum was 
such that its wall was in apposition with that 
of the ileum at the ileocecal valve. 

An anastomosis was made at this point 
between the rectum and ileum by means of 
a large Murphy button and the abdomen 
closed. The operation consumed but a few 
minutes, but at its close the patient's condition 
was precarious, the pulse rate being over 
550. Thinking a dilatation of the anal canal 
might facilitate the expulsion of faces this 
was done, and the lower rectum found empty; 
passing the finger up its full length a stricture 
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was found about two inches above the levator 
ani muscle. The caliber was small and a 
curved broad ligament clamp was introduced 
through it with difficulty, the blades sep- 
arated, and the stricture divulsed. <A large 
quantity of greenish, semisolid feces escaped 
at the time and continued to do so for the 
ensuing twenty-four hours. During the fol- 
lowing week soapsuds enemata produced 
copious evacuations, reducing the circum- 
ference of the abdomen at the umbilicus from 
forty-four inches to twenty-two.  Dilata- 
tion of the stricture with a Wales bougie at 
stated intervals has been the only post-opera- 
tive treatment employed. Control of the 
fecal evacuations was promptly regained, and 
a normal bowel movement occurs daily with- 
out the aid of purgatives or enemata. The 
boy’s physical and mental condition has 
materially improved, so much so that it is 


questionable if further surgical measures 
other than divulsion or dilatation are in- 
dicated. X-ray examination shows the 


bowel to have decreased in size, the anasto- 
motic opening to have closed, and the button 
lying on the upper face of the stricture. 
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Viewing the case in the light of its sub- 
sequent history, I believe the anastomosis to 
have been needless, but unfortunately it was 
made before I was aware of the presence of 
the stricture. 

There is no history of syphilis in either of 
the parents nor are syphilitic phenomena 
present in parents or children. The tuber- 
culin test is negative, and physical examina- 
tion as far as tuberculosis is concerned is 
negative. The origin of the stricture most 
probably finds its explanation in a fibrosis 
dependent upon the tissue changes incidental 
to the thrombophlebitis. Inasmuch as_ it 
readily permitted the entrance of the barium 
sulphate emulsion from below, at the same 
time almost completely obstructing the pas- 
sage of faces from above, the inference of a 
valve action seems clear. The gradual de- 
velopment of the abdominal distention follow- 
ing the onset of marked constipation with the 
findings and the subsequent history would 
indicate that the fecal stasis and dilatation 
of the colon were secondary to the obstruc- 
tion and not of the congenital or idiopathic 
type. 
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PANCREATIC CYSTS' 


WitH Report OF A CASE 
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Professor of Operative Surgery, Medical College of Virginia 
AND 
S. W. BUDD, M.D., RicumMonp, VIRGINIA 


Associate Professor of Pathology, Medical College of Virginia 


ANCREATIC cysts, while quite rare, 
do not occur so infrequently. We 
believe that a number of cases have 
never been recorded and that the 

histories of others exist in hospital reports, 
lectures, etc., so that recourse to them is 
attended with considerable difficulty. The 
diagnosis of the condition is not easy; con- 
sequently, a number of cysts have escaped 
recognition, especially in communities where 
autopsies are seldom done. Oser was able 
to collect records of 133 cases and we add 55 
to this number. 

It has been our good fortune to have had 
three patients with pancreatic cysts under 
observation, and, strange as it may seem, no 
two of the cysts represented the same type. 
It is also noteworthy that we failed in all 
instances to make a correct diagnosis until 
an operation was resorted to. 

Cysts of the pancreas show three varieties: 

First, relention cysts. This type of cyst is 
due to an obstruction to the outflow of pan- 
creatic secretion. The obstruction may be 
caused by a chronic indurative pancreatitic 
neoplasm of the pancreas, pressure from with- 
out, an impacted gall-stone, or a concretion 
in the duct of Wirsung. Senn does not accept 
the retention theory in its entirety, and, as 
a modification of it, he suggests and backs 
up by some very able work the idea that the 
hindrance to absorption is more important 
in the production of a cyst than the actual 
obstruction to the duct of Wirsung. The 
development of a cyst from retention in the 
salivary gland, physiologically closely akin 
to the pancreas, makes us think that a reten- 
tion cyst of the pancreas is an entity. It 
may be stated, however, that the closure of 
the duct of Wirsung is not always followed 
by cyst formation, but this fact may be ex- 
plained by a patent accessory duct (Santo- 


rini). Retention cysts present a variety of 
sizes, may be single or multiple, may or may 
not be lined with epithelium, and the cyst 
contents may contain all, none, or any com- 
bination of the pancreatic ferments. The 
cyst-wall is made up of very dense fibrous 
tissue in which is often imbedded pancreatic 
tissue. 

Second, proliferative cysts. This type of 
cyst represents a condition quite similar to a 
multilocular cyst of the ovary. Proliferative 
cysts may be caused by a degenerative process 
similar to that found in the breast, or they 
may be due to a proliferation of the epithelial 
tissue of the gland. Like the retention cysts 
they show many sizes, are lined by columna 
epithelium one or many layers thick, and the 
cyst contents may contain any combination 
of the pancreatic ferments. Proliferative 
cysts often become malignant, and metastases 
are found in the liver, bone, and elsewhere. 

Third, apoplectic or pseudo cysts. This type 
of cyst results from an injury caused by some 
external violence or from an acute haemor- 
rhagic pancreatitis. Pseudocysts are attached 
to the pancreas and are found most often in 
the lesser peritoneal cavity. The cyst-wall 
consists of dense fibro-elastic tissue and is 
usually free from pancreatic tissue, except in 
the region where the tumor joins on to the 
pancreas, and here we may or may not find 
small areas of gland parenchyma. If the 
laceration of the pancreas at the time of the 
injury is great, some of the ferments may es- 
cape and as a result a pseudo cyst may con- 
tain all of the pancreatic ferments, but such 
an occurrence is unusual. The absence of 
ferments in a pseudo cyst is more frequent 
than the presence of them. 

The diagnostic importance of the pancreatic 
ferments in the contents of the cyst has 
brought forth considerable discussion pro and 


1Read before the Southern Surgical and Gynecological Association, Asheville, North Carolina, December 15-17, 1914. 
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Oser states “that the 


con. 
trypsin is sufficient to warrant the diagnosis 


presence of 


of a pancreatic cyst’’; while Opie asserts that 
“the presence of one or more ferments re- 
sembling those of the pancreas were formerly 
believed to give sufficient proof that the cyst 
had its origin in the pancreas. Not infre- 
quently one, or perhaps all, of these enzymes 
are absent in the contents of a pancreatic cyst, 
whereas, fat-splitting, diastatic or proteolytic 
ferments are found in the fluids not derived 
from the pancreas.’’ In two of our cases we 
looked for the ferments. In one, a large 
proliferative cyst, all three were present; 
in another, an apoplectic cyst, none were 
found. 

The presence of a pancreatic parenchyma 
in a cyst-wall is positive evidence of pancreat- 
ic cyst, but the converse of this statement 
does not necessarily hold true. The most im- 
portant aids in the diagnosis of a pancreatic 
cyst are: the location and attachment of the 
cyst, the presence of pancreatic ferments in 
the cyst contents, and the occurrence of 
pancreatic tissue in the cyst-wall. 

‘The symptomatology varies according to 
the site, causation, and rate of growth of the 
cyst. Often there is no definite manifestation 
before the appearance of the tumor, and later 
the symptoms are due to the presence of 
the cyst. In cases due to chronic pancreatitis 
there will have been dyspepsia, loss of weight, 
and epigastric pain extending over a long 
period of time. According to Mr. Mayo- 
Robson, ‘bulky, pale actions, with undigested 
muscle fibers and excess of fat will generally 
be present when the disease is due to pan- 
creatitis.’ When there is a haemorrhage into a 
preformed cyst, the symptoms rapidly become 
severe and may necessitate active treatment. 
There is usually a rounded tumor in the left 
hypochondrium between the costal cartilages 
and the midline. As a rule the cyst is mova- 
ble, often transmits pulsations from the aorta, 
but is not expansile. The smaller deep-seated 
cysts are likely to suggest a solid tumor, while 
the larger superficial cysts may give the 
feeling of fluctuation. A large cyst may inter- 
fere with the descent of the diaphragm and 
embarrass respiration, may press on the portal 
vein or inferior vena cava and cause ascites, 
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lig. 1. 
curvature from pressure of tumor. 


Radiograph showing indentation on greater 


or on the intestines and give rise to obstruction 
of the bowel.””! 

The case that we wish to record is that of a 
pseudo or apoplectic cyst about the size of an 
orange arising from the lower border of the 
body of the pancreas and presenting forwards 
under the stomach and colon. <A diagnosis 
in this case was not made until the operation; 
in fact, the operation was in the nature of an 
exploration for carcinoma of the stomach. 


Case rt. Mr. H., age 51, farmer, married. Com- 
plaint: (a) Tumor in stomach; (b) fullness and burn- 
ing in the stomach. Family history: Father died 
with cancer of the bowels. Sister died with cancer 
of the womb. Personal history: Always healthy; 
typhoid at 12 years, no complications or sequel; 
indigestion for past 25 years or more; appetite 
always good and bowels regular; gas and nausea 
after meals but no vomiting. Habits good. 

Present illness: For past three or four years 
indigestion has been growing progressively worse. 
Burning and fullness in pit of stomach has been very 
discomforting. Pain in epigastrium coming on 
several hours after meals, relieved by taking small 
quantities of food or a glass of water. Pain would 
often become excruciating on an empty stomach. 
Has had an occasional vomiting spell, but at no 
time has there been blood or altered blood in his 
vomitus. Some gas and nausea after a large meal. 
Appetite large and he enjoys his meals very much. 

| Pitt. 
zit 


Allbutt and Rolleston’s System of Medicine, Vol. iv. Part i, 











Stomach partially empty, indentation not so 


Fig. 2. 


well marked. 


For the past two or three years has been troubled 
with diarrhora. Stools have been natural looking 

-no blood, never tarry nor clay-colored. Has lost 
about fifty pounds in weight. Six or eight weeks 
ago he noticed for the first time an enlargement 
about the size of his fist in the upper part of his 
abdomen. Does not remember having had an injury 
to abdomen. About three months ago he suffered 
two or three days with a severe pain in the upper 
portion of abdomen. This pain was so severe that 
it incapacitated him for two or three days. 

Physical examination: Negative except for a 
mass, movable with respiration, about the size of an 
orange located in upper part of abdomen to left 
of the midline. The mass was smooth, round, and 
extended from the outer border of the rectus well into 
the left hypochondrium. No pain elicited on pal- 
pating the mass. Liver and spleen not palpable. 
The patient’s color was somewhat sallow and he had 
apparently lost considerable weight. Sclera white 
and showed no evidence of jaundice. Blood: He- 
maglobin, 85 per cent; white blood corpuscles, 7,800; 
differential count, 68 per cent; polymorphonuclears, 
28 per cent; monomorphonuclears — two transition- 
al, one eosinophile and one unclassified. Urine, 
negative; stool, negative. Stomach analysis: Ewald 
test meal removed at expiration of one hour; 120 
ccm. recovered. Digestion poor. No blood. Total 
acidity, 12 per cent. Free hydrochloric acidity per 
cent, none. Lactic acid none. Occult blood none. 
Microscopic examination negative. Stomach capaci- 
ty two pints. Stomach outline natural. 

X-ray: Serial radiographs of this case revealed a 
rather small stomach of the ‘‘steer-horn” type, the 
position in the abdominal cavity being higher than 
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As B. 


Fig. 3. A, outer surface of pancreatic cyst. B, cut 


surface of pancreatic cyst. 


is usually seen. On the greater curvature about the 
junction of the transverse with the vertical portion 
of the organ was seen a broad shallow indentation, 
the margins of which were perfectly smooth. This 
indentation was not constant in depth on different 
plates, at times being almost obliterated, especially 
as the stomach tended to empty itself. No other 
noteworthy points were detected. 

To sum up the history, we have a man of 50 years, 
strong family history of cancer, a sufferer from in- 
digestion for 25 years, diarrhoea, pain in abdomen, 
and finally a tumor in the region of the stomach. 
In spite of the fact the X-ray findings suggested 
that the tumor did not lay in the stomach we ad- 
vised operation for cancer of the stomach. 

July 27, 1914: Under ether anaesthesia we opened 
the upper abdomen by midline incision. ‘To our 
astonishment the stomach appeared _ perfectly 
normal, but between the stomach and colon a mass 
about the size of a large orange had _ insinuated 
itself. This mass was adherent to the colon, the 
small bowel, the aorta, and the great omentum. It 
pushed the stomach upward, giving it a slight hour- 
glass appearance. By blunt dissection and traction 
on the bowel and omentum in the proper direction 
we soon loosened the mass from the adhesion and 
came to the pedicle. The mass was attached to the 
lower border of body of the pancreas, just external 
to the aorta. At one time we thought we had a 
non-expansile aneurism, as the tumor was attached 
to the aorta by loose adhesions. The pedicle of the 
cyst was about one inch in diameter. This was 
severed and the pancreatic area from which the 
tumor was removed covered in. Liver normal, 
pancreas slightly indurated. 

His convalescence, except for the first two or 
three days, was satisfactory. He left the hospital 
in good shape, August 15. 

Pathological report: Tumor, about size of orange, 
smooth in contour, slightly oval in shape, with 
numerous fibrous tags attached to the capsule, was 
brought to the laboratory within a few minutes 
after its removal. On section the cyst-contents was 
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found to be made ur of clotted blood in a fair state 
of preservation. The central portion of the cyst 
consisted of fresh blood-clot, while the peripheral 
portion was a clot of some standing and was adher- 
ent to the cyst-wall. The cyst-wall was about one 
mm. in thickness, tough and elastic. Microscop- 
ically, it was found to be of dense fibro-elastic tissue. 
No evidence of epithelium or gland parenchyma. 
At the junction of the cyst-wall and the blood-clot 
was newly formed scar tissue, which gave the appear- 
ance of a clot undergoing organization. The cyst- 
contents contained none of the pancreatic ferments. 

In the absence of pancreatic ferments in the 
cyst-contents and of pancreatic parenchyma 
in the cyst-wall, we believe that the cyst 
represents a pseudo cyst rather than a ham- 
orrhage in a performed retention cyst. 
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OVARIAN FIBROIDS 
With Report oF Six Cases! 
By ALFRED M. HELLMAN, A.B., M.D., F.A.C.S., NEw York 
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LTHOUGH by no means unique, the 
condition before us is still sufficiently 
rare to warrant the report of every 
case that is carefully studied. As an 

idea of how infrequently ovarian fibroids do 
occur, it will be good to bear in mind that in 
1902 Peterson could find only 82 cases in 
the literature. After he called attention to 
the condition in America, a number of other 
cases were reported, one here, one there; but 
these only proved the rarity, for many ob- 
servers with large gynecological and patho- 
logical material stated that the case they 
were reporting was only the first or second 
of its kind they had ever seen. Olshausen 
found only six in 293 ovarian tumors, and 
Orthman only ten in 527. Basso in the year 
1905 found only four cases in Leopold’s 
laboratory in Dresden. 

In the Frauenklinik of the Kdénigliche 
Charité, of which Professor Franz is the head, 
and where this work was done, 4,500 patho- 
logical specimens have been examined micro- 
scopically and preserved since April 17, 1904, 
a matter of a little over ten years. This is 
an institution where many women are 
operated upon each year, and over 6,000 
annually attend the Poliklinik. And yet in 
these ten years only six cases of fibroid of the 
ovary could be found after most thorough 
search by Dr. Ashheim and myself! 

Probably not 2 per cent of all ovarian 


tumors are fibroids. L. Aschoff, in his 
Pathologische Anatomie, 1911, remarked: 
““Connective-tissue tumors are much less 


common than epithelial tumors. In the 
ovary are seen fibroma, partly hypertrophic 
keloid-like corpora fibrosa, also adenofibroma, 
cystofibroma, and fibromyoma.”” We do not 
consider adenomatous tumors as at all 
belonging to the cases here under discussion. 
Kiistner, in his Lehrbuch der Gyndkologie, 
states: “ Ovarian new-growths from thestroma 
are fibroma and sarcoma, and are rare in 


1 See frontispiece, opposite page 631 for colored plate illustrating cases 2, 


comparison to ovarian parenchymatous new- 
growths.” The literature on this subject 
is sufficiently voluminous, but has failed 
to clear up a number of points, and it was with 
the hope of throwing light on some of these 
disputed questions that we studied our cases 
with the greatest thoroughness. 

After a careful review of the literature, 
most of which is unsatisfactory and un- 
convincing, we carefully studied our gross 
specimens, took numerous pieces from various 
portions for microscopical work, and_ the 
smallest tumor (Case 3) we cut serially. 
Of course with the larger specimens this 
would be practically impossible. All sections 
after being cut were stained. First those 
that had been prepared on the freezing mi- 
crotome were stained with sudan-hematoxylin, 
so that the fat would show up red and the 
other tissues blue, and then the Nile blue stain 
was used to make the neutral fats red, the 
other fats dark blue, and the nuclei light 
blue. Then the paraffin sections were stained 
with hematoxylin-eosin to make the nuclei 
blue and everything else red, and finally the 
van Gieson stain was used to make the muscle 
fibers yellow or brown and the connective 
tissue red. The histories and case reports 
were carefully studied, the patients sent for, 
and those who reported were again examined. 


ETIOLOGY 

The age at which this condition can arise 
in a female is probably any time after the 
onset of the menses, our largest tumor coming 
from a patient of seventeen. Most cases 
occur around the menopause or later. Of 
our six cases, three were still menstruating 
at the time of operation, and three had passed 
the menopause. In one case the condition 
was associated with a fibroid of the uterus; 
but in none of our cases were both ovaries 
involved. Whether married or single, the 
number of children, the activity of sexual life, 


}. 5, and 6, 
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Case 2, Path. No. 1814. Photograph of cross- 


Fig. 1. 


section of fibroma of ovary with many blood-tilled cysts. 


seemed to have no noticeable bearing. The 
interesting etiological factor is, from what 


tissue of the ovary does the fibroid arise; 
and this, despite all our work, we could not 
decide absolutely. Some of the more im- 
portant views we will now give in brief. 
Aschoff says, ‘‘The origin of these tumors 
is uncertain.”’” Scanzoni divides the tumors 
into those that can and those that can not 
be shelled out, and claims that those that 
can be are derived from the corpus luteum. 
Rokitansky believes that fibroids © start 
around circumscript nodules in the corpus 
luteum and that a strand from this goes into 
and finally involves more or less of the entire 
ovary. Brothers reported a case of hamor- 
rhage of an ovary not removed which six 
years later had become a fibroid. Kroemer 
and Koeberle think that many corpus luteum 
fibroids have this origin. Kirwisch believes 
that their origin is inflammatory, from a 
fibrous exudate that develops into connective 
tissue, and that the source of the inflam- 
mation is child-bed. But this is not possible, 
as the condition is almost as common in 
nullipara as in mothers. Virchow’s view was 
that the tumors were due to an inflammation 
of cirrhotic nature. Klob, Peaslee, and Ols- 
hausen believed in an inflammatory origin. 
Waldeyer says that inflammation has nothing 
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Case 3, Path. 
tic atrophic ovarian tissue; ITT, tube. 


Fig. 3. No. 2,773. 


I, fibroma; IT, cys- 


to do with the etiology of this condition. 
Klebs says that the rich blood supply of the 
corpus luteum speaks for an origin there. 
Patenko believes that fibroids arise from the 
sclerotic changes in follicles and blood- 
vessels. Schauta says they come from the 
corpora fibrosa or corpora lutea. Pfan- 
nenstiel thinks that the corpus luteum origin 
is not proved and that fibroids arise from the 
walls of bursted follicles, but he offers ab- 
solutely no proof. Giebel says some arise from 
the corpus luteum and some from the stroma 
of the ovary, and this more nearly coincides 
with our own views. Though we admit 
we cannot prove the origin of these con- 
nective-tissue tumors, we firmly believe that 
their origin is as variable as is the appear- 
ance of these tumors themselves. ‘They must 
arise from the connective tissue of the ovary, 
and connective tissue can be found in the 
stroma, in the corpus luteum, in the corpora 
fibrosa, in organized blood-clots, and in the 
capsule. When there is muscle present, it 
most probably comes from the muscle tibers 
of the vascular system or from normal 
muscle fibers at the hilus ovarii. What 
causes this sudden new-growth, this sudden 
increase in normal connective-tissue  cle- 
ments? I should say inflammation, mechan- 
ical, as hemorrhage or hyperemia; bacterial, 
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Photograph of tumor 
Tumor measures 56 cm. by 78 cm. 


Fig. 4. Case 4, Path. No. 3444. 


cut longitudinally. 


following infections; cirrhotic, from  retro- 
gressive changes at the menopause. Or is 
this last possibly a chemical reaction, as 
has been suggested? 


SYMPTOMS 

The symptoms are of course subjective 
and objective. The subjective are notably 
few. The most common thing is that the 
patients notice a swelling of the abdomen 
which has come on slowly unless there has 
been a disturbance in the tumor’s circulation. 
when it may have come rapidly. There 
may be pain, either dragging on the side of the 
tumor or sharp and referred to a distance, 
from pressure on a nerve-trunk; or there 
may be sharp pain over the tumor due to 
local irritation (peritonitis). There may be 
frequency or retention of urine. There 
may exist most annoying constipation. One 
case has been reported by Bissel where 
there was severe uterine bleeding. One of 
our cases suffered from fresh blood in the 
stools plus the constipation. Loss of weight 
was complained of in two and is recognized 
as a frequent accompaniment of this condi- 
tion. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


On examination the tumor is felt, except 
rarely, as in one of our cases where it was an 
accidental post-operative find, and too small 
to have been felt. Itis asa rule movable, but 
may be bound by adhesions to the broad 
ligament. Usually it is not connected with 
the uterus and moves separately from it. A 
diagnosis more exact than tumor of the ovary 
is often not possible. These tumors are 
generally hard to the touch, and in at least 
5 per cent of the cases there is ascites. In 
two of our cases this condition was present. 
The cause of such ascites has long been under 
dispute. It may be mechanical (Olshausen) ; 
it may be chemical (Pfannenstiel); it may 
be due to hyperemia (Schauta), and accord- 
ing to Schatzschen it may be due to secre- 
tions from the degenerating tumor. 


DIAGNOSIS 
The differential diagnosis is unusually 
difficult and lies between ovarian fibroid 
and other adnexal tumors and sometimes 
may be mistaken for pedunculated uterine 
fibroids. Sometimes no definite diagnosis 
can be made until operation. It is to be 
remembered, however, that these tumors are 
hard, rarely cystic, rarely double-sided, as 
a rule freely movable aside from the uterus, 
and there is a noticeable absence of sub- 
jective symptoms. Be not misled by the 
ascites and loss of weight into concluding 

that malignancy is present. 


TREATMENT 

The method of treatment can be stated in 
one word — operation. All ovarian tumors 
should be removed as soon as discovered 
through an incision large enough to remove 
them entire, and when cystic, care should be 
taken not to puncture. If, at operation, 
malignancy is suspected, the uterus and 
opposite adnexa must be removed also. All 
other forms of treatment must be reserved 
for cases where operation is strongly contra- 
indicated. Medical therapy and massage 
are useless. R6ntgen and other ray therapy 
may have helped in some few cases. Kiinst- 
liche Hohensonne has not yet been sufficiently 
tried, but there is little reason to expect much 
of it in such conditions. 
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PROGNOSIS 

The prognosis is good. If the pathological 
report is trustworthily fibroid or fibromyoma, 
and not sarcoma, the case needs no further 
watching. Rokitansky claims that all double- 
sided tumors are more or less malignant, 
but this can scarcely hold for double ovarian 
fibroids, as several cases positively non- 
malignant, though double-sided, appear in 
the literature. The so-called fibroma ca- 
chexia and the ascites pass away gradually 
but directly after the removal of the tumor. 


CLASSIFICATION 

These tumors can be classified in many 
ways. Kroemer classifies them as follows: 

1. Fibroma ovarii: 

a. Diffuse. 
b. Circumscript. 

2. Fibroma corpus luteum of Rokitansky. 

3. Fibroma_ papillari ovarii of Pfan- 
nenstiel. 

4. Myoma. 

They have also been divided into zellreich 
und zellarm. Scanzoni divides the tumors 
into those that can and those that can not be 
shelled out. Basso divides them into fibroma 
papillara superficiala and into fibroma dif- 
fusum. QO. Frankel classifies them simply 
as fibroma with or without ovarian rests. 
This is as satisfactory as any method. 


PATHOLOGY 

We will give an account of the pathology 
of these tumors first as described in the 
literature, and then as found in our own six 
cases. Ovarian fibroids vary from the size 
of a cherry pit, entirely enclosed in ovarian 
tissue, to tumors weighing 30 kg. (Jacobi) 
and 40 kg. (Clemens). Patenko says they 
cannot grow larger than a goose-egg and still 
be fibroid, but this has been proved incorrect. 
The tube is as a rule free, and the tumor it- 
self also, but may have grown intraligamen- 
tary. Leopold found in nineteen cases of 
ovarian fibroid that three were double-sided; 
but this is a higher percentage than common. 
They are as a rule hard, irregular, and have 
more or less the shape of the normal ovary. 
Leopold says the hilus of the ovary can always 
be seen; but this is not accurate. The 
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hardness may be fibrous, or chalky, or bony, 
but if the tumors are cystic, or rich in blood, 
or myxomatous, or undergoing degeneration, 
they may be of variable degrees of softness. 
The color, too, depends largely on the con- 
tents. If there is little blood they are whitish 
or yellowish white; brown-red, if rich in 
blood; and almost black, if the hamorrhages 
are of long standing. If there is much 
hyaline degeneration present they will appear 
on cross-section glistening white and some- 
what transparent. This cross-section shows 
a periphery that is homogeneous, yellow or 
ivory in color. In the middle, cross fibers are 
easily seen. Strands cut lengthwise are 
glistening white (suggesting hyaline degenera- 
tion). Those cross-cut are dull gray, and if 
there has been hemorrhage it may look like 
a map. The solid parts on section, even in 
the cystic variety, are compact. The tumor 
always involves all or part of the ovary. 
Under the microscope many combinations 
and many different pictures may be sen. 
To call the tumor a fibroma or fibroid, certain 
features must be noticed, and a definite 
absence of other things. In the end the 
diagnosis must rest on these microscopical 
findings. ‘There must be a certain regularity 
of the individual fibrous or muscular cells 
and strands despite varying quantities of 
cells, fibers, vessels, and degenerative changes. 
The fibrous cells are as a rule short and 
spindle-shaped. The protoplasm  ‘‘sur- 
rounds the nucleus only very slightly.” The 
nucleus is slightly bent or pointed. (Cidema 
is extremely common and very variable in 
degree. It may be scarcely noticeable or so 
extensive as to cause large areas to exist 
almost free of cells. Real necrosis is present 
in large tumors and seen as large structureless 
masses. With van Gieson stain large red 
hyaline masses exist. Among the more 
common changes mentioned in the literature 
are chalk deposits, as described by Williams, 
Polano, Hollander, Casalis, Strassmann, 
Jones: but none of our six cases showed this. 
Bone is likewise described by Lobb, Kroemer, 
Kleinwachter, and Waldeyer, but we found 
none. Thrombi are seldom seen, but after 
large thrombi or with torsion of the pedicle 
we find haemorrhage and_ blood-clots in 
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various stages of organization. Cystic 
follicles are found and may include glands 
called by Adler fibroma intracanaliculara, 
and by Pick and Koch adenoma endometroides. 
My idea is that these cases do not belong 
strictly to the group under consideration, 
whatever their connection may be. Myxom- 
atous changes may also be found. Fatty 
degenerative changes which are mentioned 
by Basso as being extremely rare are probably 
not more often described because there is 
not as a rule a proper search made for fat in 
the microscopical sections. We found fat in 
three cases (Cases 1, 2, 5) out of our series of 
six. It is certainly a degenerative process 
and we believe that it exists in all fibroma 
ovarii of considerable size. Muscle strands 
were found in many cases. Basso collected 
forty-five, and others have since been added. 
This muscle must be derived from the normal 
muscle of the ovary at the hilus or from the 
muscles of blood-vessels, as is believed by 
Seeger, Basso, and Losinski. In some cases 
the connective tissue has disappeared (San- 
galli, Pernzy, Orthman, Doran, Henroten, 
and Herzig and Seeligmann). Teissoniére 
says that fibromyoma are more common 
than pure ovarian fibroids, but this is prob- 
ably not correct. If any epithelial elements 
are found one must classify the tumor else- 
where. Fibroma is distinguished from sar- 
coma in its regularity, and in the shape of its 
cells. Sarcoma-cells are rich in plasma, have 
various shaped nuclei, mostly oval, and more 
or less mytotic figures. 

Our cases varied in age from seventeen to 
sixty. Two were past the menopause; one 
eight years, one three years. Four were still 
menstruating, one being forty-seven years old. 
Four were married, two were unmarried. 

Of the married patients one had had four 
children; one, three children, five miscarriages, 
and three curettages; one, six pregnancies and 
one miscarriage; and one, twelve labors. All 
had otherwise a previous normal menstrual 
history. Leucorrhoea was present in one case. 
Pain in the back and lower abdomen, chiefly on 
the side of the tumor, in one case. Constipa- 
tion was present in two cases; blood in stool in 
one of these. There was frequency of mic- 
turition in one case; retention in another. 
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There was simply pain in the pelvis in still 
another. One patient complained only of 
enlargement of the abdomen, and one com- 
plained of swelling of the abdomen with other 
symptoms. The patient of sixty, three 
years after the menopause, had had three days 
of uterine bleeding as her only symptom. 
There was loss of weight in two cases, both 
of which showed objectively ascites. These 
two conditions generally coexist and must 
possess some definite relationship. In five 
of the cases the tumor was large enough to be 
felt and was movable. 

Our smallest fibroid (Case 3) was an 
accidental find. It was circular and meas- 
ured 1cm.indiameter. Our largest, in the 17- 
year-old girl, was 56 by 78 cm. in circumfer- 
ence and weighed 13 pounds. Two of the 
tumors contained each a small cyst. Only 
one was polycystic (Case 2), and here the 
cysts were filled with old, more or less or- 
ganized, blood. None of our cases showed 
bony or myxomatous changes or calcification. 
All the tumors were somewhat the shape of a 
normal ovary. 


Case 1. K. K., age 32, pathological No. 578. 
Previous history, negative. For some months the 
patient complained of pain in the pelvis, loss of 
weight, and increase in the size of abdomen. She 
was somewhat emaciated and had a large movable 
tumor with considerable ascites. Operated upon 
April 14, 1906, and died 5 days later of peritonitis. 

Tumor after being in formalin 8 years had a 
circumference of 52 cm. and a diameter of 17 cm.; 
hard, slightly irregular, ovarian in shape, and pearl- 
gray in color. Cross-section showed fibers running 
in various directions, no calcification, no bone, no 
myxomatous changes, no cysts. 

Microscopical examination. Under a connective- 
tissue capsule rich in vessels is a tissue with spindle 
cells arranged with its cells crossing one another in 
different directions. The nuclei are regular in 
staining properties, some with rounded, some with 
pointed, ends. In another part of the tumor one 
finds cells separated by oedema. Here are seen 
leucocytes and blood infiltration, and necrosis of the 
tumor tissue. Still another part shows only necrotic 
tissue with stagnation in the vessels. The fat 
stained with sudan and Nile blue shows much fat 
in the form of large droplets in many of the cells. 
Smaller dustlike particles of fat are seen, especially 
in the neighborhood of certain thrombotic vessels. 

Diagnosis. Fibroma of ovary rich in cells, the 
tumor being partly necrotic and softened. 

Case 2. F. L., age 56, pathological No. 1,814. 
The patient menstruated regularly from 17 to 48 
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years of age; profuse bleeding eight days without 
pain. She had had six pregnancies, one miscar- 
riage, one curettage. For about eight months she 
had noticed swelling of abdomen; there was some 
pain on the left side, which was worse on bending; 
there was some bladder pressure with frequency 
at night. The bowels were normal; no bleeding; 
some slight loss of weight. Physical examination 
showed a large movable tumor of the left adnexa and 
some ascites. Operated upon June 10, 1909, and 
later discharged cured. The tumor was dark in 
color from without, interspersed with lighter 
areas, and measured 18 by 14cm. On cross-section 
it was seen to be polycystic, growing from the lower 
pole of the ovary. The cysts were filled with dark 
clotted blood and between were many solid parts of 
rich yellow color. (See frontispiece and Fig. 1.) 

Microscopical examination. The tumor is rich 
in cells with oval and rounded nuclei. Between 
the nuclei are the finest bundles of connective tissue, 
here and there, undergoing hyaline degeneration. 
Where there are cysts in the tumor there is much 
blood to be seen with the microscope and around 
this is tissue having entirely undergone hyaline 
degeneration. In certain parts of the tumor there 
is much fat in those preparations stained with 
sudan and Nile blue. The lymph-vessels are in 
part much filled. 

Diagnosis. Somewhat cystic degenerated fibroma 
of the ovary, rich in cells. The cysts are filled with 
altered blood. 

CasE 3. E. K., age 60, pathological No. 2,773. 
Menses started at 20 and lasted until 57; every three 
or four weeks; severe. Twelve labors, one mis- 
carriage. Patient was bleeding for three days 
before her admission to the hospital though she had 
passed the menopause three years earlier. There 
were no other symptoms. Examination revealed 
a tumor movable with and closely connected to the 
uterus. Operation, total hysterectomy because of 
the age of the patient. Patient discharged cured. 

The tumor was the size of a man’s fist and proved 
to be a myoma, arising from the posterior wall of 
the uterus near the cervix. On sectioning the 
ovaries, on the one side was found a small fibroma 
(see photo) about the size of a cherry-pit. The 
diameter is 1 cm. It is situated eccentric toward 
the outer pole of the ovary entirely surrounded by 
normal though atrophic ovarian tissue. 

Microscopical examination. Spindle-shaped cells 
close on one another. The nuclei are oval or 
spindle-shaped. Firmer connective-tissue bundles 
divide the cell groups into fields. Toward the 
ovarian substance the tumor is sharply differentiated 
and shows abundance of encapsulated connective 
tissue in part undergoing hyaline degeneration. 
The serial examination does not show that the fibro- 
ma arose from a corpus fibroma. At the pole are 
seen dilated vessels entering the tumor and here is 
also seen small round-cell infiltration, especially in 
those parts where the tumor is not so sharply en- 
capsulated, but not in the middle of the tumor. 
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Diagnosis. Small fibroma of the ovary, rich in 
cells, and with slight hyaline degeneration of the 
connective-tissue bundles. 

Case 4. M. H., age 17, pathological No. 3,444. 
Menses started at 14, every four weeks, regular, 
lasting four days. April, 1912, patient first noticed 
enlargement of abdomen with absolutely no other 
symptoms. Operation took place August 26, 1912. 
The patient was discharged cured, one tube and 
ovary having been removed. After being in for- 
malin two years the tumor still measured 56 by 78 
cm. in circumference. It weighed when removed 13 
pounds. Smooth pearl-gray surface, mostly hard, 
with two comparatively small cysts containing 
clear fluid. Section similar to exterior, but 
glistening. 

Microscopical examination. (See frontispiece and 
Fig. 4.) The tissue is composed of dense and loose 
connective tissue between which are sparsely seen 
spindle cells with elongated nuclei. Vessels are 
present, but not numerous. In the soft parts in the 
neighborhood of the wall the tissue is somewhat 
more clearly defined though otherwise it appears 
unusually loose. Here also are found certain 
bundles which with van Gieson’s stain have taken 
on some Pikrin coloring, though in general they 
appear bright red. In certain places one finds, in 
the tissues, pouring out of blood and round-cell in- 
filtration. Likewise one finds such  round-cell 
infiltration separate from the blood-vessels. An- 
other section from a firmer part of the tumor shows 
a more sharply defined tissue. Here one sees 
abundance of cells with spindle-shaped and rounded 
nuclei and many larger vessels. Connective-tissue 
cells have become in part intensively stained with 
red. Muscle-cells are not definitely found. An- 
other section of this same tumor shows ovarian 
rests; also cystic-primordial follicles. 


less 


Diagnosis. Fibroma ovarii partly oedematous 
and softened. 
CASE 5. J. B., age 47, pathological No. 3,531. 


Married; menses started at 13; last menses from 
September 4 to 11, 1912. She had had three 
labors, the last of which was 11 years previous. 
She had had five miscarriages, the last one three 
years previous, and four curettages. For one year 
she had complained of pain in the pelvis. October, 
1912, she had pneumonia, during which time the 
pain in the pelvis seemed to become worse. No 
other symptoms. Physical examination: Small 
umbilical hernia, left-sided adnexal tumor size of a 
fist and scarcely movable. Laparotomy, October 
31, 1912. 

A tumor the size of a fist was found, blue, shiny, 
partly cystic. The cyst had ruptured and the 
contents had run in all directions. The tumor was 
adherent to the omentum and intestines. The 
right tube and ovary were also removed because of 
the age of the patient, and because the tumor 
looked suspicious of malignancy. The patient was 
discharged cured. 

Hard tumor with smooth surface about the size 








698 


of a child’s head. On the free edge was a bursted 
cyst with bloody material. The solid parts have a 
Bunte Farbung. The right tube and ovary are 
normal. Tumor measured, after 18 months in 
formalin, 26 by 34 cm. in circumference. 

Microscopical examination. (See frontispiece). 
Tumor composed of spindle-shaped cells arranged in 
rows to form a network. Repeatedly the cells are 
separated by oedema. In many places there are 
necrotic masses. In some locations about the ves- 
sels there is round-cell infiltration. In sections 
from other parts of the tumor one finds the same 
picture, but parts show the cedema developed to the 
extreme. In one section are found corpora fibrosa 
and many vessels, probably at the hilus of the 
ovary, for here are seen hilus glands. In other 
parts there is no necrosis. In one section a corpus 
fibroma shows cysts. The ovary of the other 
side shows very many corpora aldicantia and 
“‘attretischer” follicles. In the necrotic parts 
much fat is to be found stained in part with sudan, 
and called Fettanhiufungen (fat accumulations). 

Diagnosis. Fibromaovarii. In part oedematous, 
and necrotic, and with much fat. 

CasE 6. S., age 24, pathological No. 3,608. 
Unmarried, but admitted intercourse. From 
December, 1912, she complained of pain in back 
and lower abdomen, chiefly on the left side. She 
always suffered from severe constipation, but of 
late there was fresh blood in the stools. Menses 
were every four weeks, lasted three to four days, 
plentiful but painful. Operated March 8, 1913. 
Left salpingo-odphorectomy. Patient discharged 
cured. Patient was examined again July 12, 1914, 
and stated that she was in perfect health with 
normal menses every four weeks, lasting three days. 
She had some leucorrhoea. The Pfannenstiel 
incision was scarcely discernible, and except for 
slight retroversion and absence of left tube and 
ovary everything was normal. 

Pathological examination. In place of the right 
ovary is a tumor the size of a fist. Circumference 
being 27 by 17 cm.; the largest diameter, 8% cm. 
Pearl-gray glistening surface. On section dull gray- 
ish white. No cysts. The tube seemed normal. 

Microscopical examination. The tumor consists 
of a network of connective tissue with nuclei 
that are partly elongated and partly round. The 
bundles are dense, and appear often as hyaline bands 
close about the vessels which are abundant and 
show an adventitia undergoing hyaline degeneration. 
In some places the cells are in looser tissue where 
the nuclei are mostly polygonal and starlike. In 
another part the nuclei are close together; the tissue 
shows much hyaline degeneration. (See frontispiece.) 

Diagnosis. Ovarian fibroma with hyaline de- 
generation. 


CONCLUSION 
In conclusion I would say the etiology of 
these rare tumors is still obscure and un- 
settled. The anatomical origin is variable. 
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The symptoms are those of a tumor of the 
adnexa, and the diagnosis of fibroid of the 
ovary can only be made at the operating 
table. In fact only after the tumor has been 
sectioned and studied microscopically can 
one feel sure that it is not a myoma or sar- 
coma or of epithelial origin. 

The treatment is operation. The prognosis 
is good. The tumors can best be classified 
as fibroma with and without ovarian rests. 
The pathology is variable from very small to 
very large. These tumors are as a rule hard 
and irregular but may be cystic. They may 
undergo very many forms of degeneration, of 
which fatty degeneration is probably more 
common than usually noted. To call a 
given ovarian tumor a fibroma there must be 
a definite regularity of the individual fibrous 
or muscular cells and strands despite all 
other irregularities. The fibers are as a rule 
short and spindle-shaped; the nucleus is 
slightly bent or pointed and the protoplasm 
only slightly surrounds the nucleus. 

My best thanks are due to Geheimrath 
Prof. Dr. Franz for his unfailing courtesy 
and kindness and to Dr. Ashheim, pathologist 
of the Charité Frauenklinik, for his invaluable 
aid, without which this work would have been 
impossible. 
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MASSIVE UMBILICAL AND VENTRAL HERNIAS' 


By ALEXIUS McGLANNAN, M.D., F.A.C.S., BALTIMORE, MARYLAND 


E distinguish as massive those 

hernias having a ring of not less 

than 40 cm. circumference, or a 

capacity of 500 ccm., also smaller 
hernias occurring in obese individuals whose 
pendulous abdominal walls require the re- 
moval of an area of skin and fat not less than 
10 cm. in its short diameter. 

These massive hernias present a problem 
much more complicated than that associated 
with simple inguinal hernia. Not only are 
the technical details of the operations difficult 
in execution but the mortality and morbidity 
incident to these operations are greater than 
in the ordinary forms of hernia. For ex- 
ample, in a series of 1900 non-strangulated 
inguinal hernias there were but 4 deaths, a 
mortality rate of a little overo.2 per cent, while 
in a series of 197 umbilical and ventral hernias 
operated on by the same group of surgeons 
during the same period of time there were 
6 deaths, about 3 per cent. In this latter 
series there were 46 massive hernias with 
3 deaths, about 6 per cent. 

When strangulation complicates the con- 
dition the mortality rate in the massive 
hernias reaches nearly 50 per cent as against 
26 per cent in all other forms. 

The series of 26 cases which form the basis 
of this report are from the surgical clinic of 
St. Agnes’ Hospital and from my service at 
the Mercy Hospital, Baltimore. In this 
series there were 4 strangulated hernias. 
Two of these patients died. Of the remain- 
ing 22 non-strangulated cases, one patient 
died on the second day from dilatation of 
the heart. Sixteen patients were handi- 
capped by lesions other than the hernia; 6 
heart lesions, 6 renal, 2 arteriosclerosis, 2 
obesity. 

The average duration of confinement to 
bed after operation for inguinal hernia is 12 
days, and the stay in the hospital 19 days; 
after massive hernia the average is 31 days 
in bed, and 48 days in the hospital, the ex- 
tremes varying between 21 and 125 days. 


The causes of death in the massive hernias 
fall into three groups: 

1. Those due to cardiovascularrenal con- 
ditions; dilatation of the heart, apoplexy, 
uremia, pulmonary oedema, embolism, and 
thrombosis. 

2. Post-operative abdominal conditions; 
post-operative obstruction, acute dilatation 
of the stomach, peritonitis, suppuration of 
the abdominal wall. 

3. Those due to the strangulations; toxe- 
mia of obstruction, peritonitis, from ruptured 
and gangrenous bowel, embolism of the mesen- 
teric arteries. 

The prompt recognition and treatment of 
the post-operative complication may avert 
the fatal outcome. Those mentioned in the 
first group may in many cases be prevented 
by careful preparation, while the complica- 
tions due to strangulation occasionally may 
be handled in such a way as to avoid disaster. 

With non-strangulated hernias, acute car- 
diac dilatation is the most common fatal 
complication. The danger of its occurrence 
has long been recognized and various ex- 
planations of its cause as well as methods 
for its prevention have been urged. With 
these large hernias the patients carry a con- 
siderable portion of the abdominal viscera 
outside the normal confines of this cavity. 
There is consequent loss of pressure on the 
large splanchnic vessels resulting in their 
dilatation and associated with compensatory 
changes in the general circulation which 
sustain the normal blood-pressure. 

The return of the protruded viscera to the 
cavity and tight closure of the hernial open- 
ing, requires a readjustment of the circulatory 
balance and thereby throws a great burden 
on the heart muscle. Should this burden be 
imposed suddenly, and especially if it be 
imposed on a heart weakened by myocarditis, 
a rapid and fatal dilatation is almost certain 
to follow. 

Kidney insufficiency is a frequent complica- 
tion of these large hernias. As a rule the 


1 Read before the Southern Surgical and Gynecological Association, Asheville, North Carolina, December 15-17, 1914. 














McGLANNAN: 


kidney lesion is a chronic interstitial nephritis. 
We have not only the direct result of the 
renal insufficiency to guard against, but also 
the vascular hypertension associated with 
this lesion, which adds to the danger of car- 
diac exhaustion under the burden imposed on 
the heart by the alteration of the abdominal 
pressure. 

The other complications of this group are 
related in cause to these two. Additional 
strain thrown on an imperfect and unprepared 
cardiovascular system results in damage 
either to the heart or vessels. Jaundice and 
gastro-intestinal hemorrhage, with or with- 
out ulceration, are abdominal complications 
also due to the additional pressure. 

Careful pre-operative treatment will re- 
duce the danger from these complications. 
This preparation may require many days 
of treatment before the operation can be 
undertaken. Itis rare that a patient suffering 
from one of these massive hernias is free 
from some form of cardiovascularrenal dis- 
order, and therefore if possible the operation 
should not be done as an emergency proce- 
dure. The high mortality in strangulated 
cases is in part due to urgent demand for 
immediate operation, which prevents this 
valuable preliminary treatment. It is, there- 
fore, of the greatest importance that all 
patients suffering from massive hernias 
should be operated on before strangulation 
occurs; that is, such patients, even though 
the hernia is reducible, should come to opera- 
tion promptly, and at a time when careful 
preparation will give the best chance for cure 
of the hernia, without annoying or dangerous 
complications. 

The preliminary treatment as we carry it 
out is a modification of that suggested by 
Johannes Hahn.' The patient is put to bed, 
and in addition to the routine physical exam- 
ination, the blood-pressure is recorded two or 
three times a day and a phthalein test for the 
kidney function is made. A binder is snugly 
applied to the abdomen, padding the hernia 
should this be irreducible. The binder is 
gradually tightened, and the effect of this 
on the blood-pressure, heart action, and 
respiration noted. The pressure of the band- 


1 Arch. f. klin. Chir., 1908, Ixxv, 718. 
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age is increased as rapidly as it can be toler- 
ated by the patient and later small flat sand 
bags applied under the bandage add to the 
pressure. During this procedure, the hernia, 
if reducible, is retained by a pad pressed 
into the opening, and if irreducible is so 
surrounded by cushions of cotton and gauze 
that the pressure does not increase the amount 
of its contents. 

Respiratory difficulty, rapid change in 
blood-pressure, irregularity of the heart, and 
gastro-intestinal disturbances are signals for 
the relief of pressure, and against any opera- 
tive procedure. 

The diet is restricted to liquids and soft 
solids, without milk. The bowels are kept 
moving freely by daily mild salines, rather 
than by drastic purgatives. We have had 
no cases in which the hernia and obesity 
were associated with distinct disturbances of 


the endocrine system. In such cases the 
proper glandular feeding should precede 
operation. 


Whenever the kidney function is inhibited, 
as shown by the phthalein excretion, the 
patient is given large quantities of dilute 
cream of tartar solution, and the intake and 
output of water recorded. The phthalein 
test is repeated at short intervals and when 
the excretion comes to a safe point and re- 
mains there, operation is performed. As in 
all phthalein examinations, a constant ex- 
cretion even of a small amount offers a better 
chance for the operation than a larger quan- 
tity with wide variations. 

This preliminary treatment may last from 
a few days to one or two weeks, according to 
the severity of the handicap and the manner 
in which the patient responds to the treat- 
ment. The good effect of this method of 
managing such patients is shown in the follow- 
ing case from our series: 


S. 4,393. Massive umbilical hernia. Female, 
white, age 509, single. Quite fat, abdomen pendu- 
lous with thick fatty layer. Hernia irreducible, 
pear-shaped, capacity of about 7oo ccm. Blood- 
pressure 240, kidney function 37 per cent, trace 
of albumin and a few granular casts in the urine. 

This patient was given the preliminary treatment 
as noted above. In three days the phthalein out- 
put reached 52 per cent in two hours, while the 
blood-pressure fell to 200. On the fifth day the 
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lig. 1. Showing the four flaps oi fascia, and the 
opening of the rectus sheath, preparatory to the suture. 
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output was 67 per cent in two hours with 3,000 
ccm. of urine, specific gravity 1,008 in 24 hours. 
At the same time the blood-pressure had dropped to 
170. The next morning the operation was per- 
formed under gas and novocaine anesthesia. Re- 
breathing sent the blood-pressure to 230, but this 
quickly fell to 200 under direct nitrous oxide. 
About 150 grams of omentum were removed with 
the sac and the hernia closed in an ideal way. The 
patient recovered without any complications. 
There was enough distention of the stomach to re- 
quire lavage about 12 hours after the operation, but 
after this time the patient was not uncomfortable. 
On discharge the blood-pressure was 190 and the 
kidney function 56 per cent. At the present time, 
9 months after the operation, the general condition 
of the patient is practically the same as on her dis- 
charge from the hospital. 


When the massive hernia is strangulated no 
preliminary treatment is possible and the 
surgeon must choose between the risk of an 
immediate closure and the annoyance of a 
two-stage operation, provided the patient 
is not already in the toxic stage of obstruc- 
tion. In the latter event the two-stage 
operation is the only one to be considered. 
Rapid removal of the contents of the obstruct- 
ed loop of bowel by an enterostomy is the 
important indication in these cases. With 
gangrene added to obstruction, the extent 
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of operation will vary from enterostomy with 
extrusion of the gangrenous bowel to resec- 
tion and anastomosis according to the degree 
of toxemia. Asa rule it is better to have an 
enterostomy above the point of obstruction. 
When the gangrenous loop is high in the 
small intestine, the lateral anastomosis be- 
tween the upper and lower healthy areas 
should be made at the primary operation, even 
in toxic patients. The end of each segment 
is left open or sutured around a rubber tube, 
draining the obstructed loops. The anasto- 
motic opening provides a channel through 
which some nutritive material may pass 
down the intestine during the closure of the 
bowel ends, and make it possible to close 
these ends by simple suture as soon as the 
toxemia is relieved. 

Having controlled the obstruction the 
patient is prepared for the hernial closure in 
the usual way, and this operation is performed 
as soon as the general condition of the patient 
and the abdominal wound permit. 

The two-stage operation in the absence 
of toxemia and obstruction is advised by 
Hahn (ioc. cit.). At the first operation the 
constricting tissues are divided sufficiently 
to allow easy reduction of the hernia, and 
the skin is sutured. The hernia is held in 
the abdomen by a pad and bandage, by means 
of which the intra-abdominal pressure may 
be controlled. The preliminary treatment 
is now carried out and when the condition 
of the patient becomes favorable the second 
radical operation is performed. 

The history of one of our cured strangulated 
hernias illustrates a successful method of 
handling these very ill patients. 


S. 2,739. Massive strangulated umbilical hernia. 
Female, white, age 52, hernia many years, strangula- 
tion 12 hours. Patient very fat with pendulous 
abdomen, hernia enormous. Handicap, severe 
toxemia, cyanosis, failing heart. The operation 
was performed by Dr. Bloodgood under novocaine 
infiltration. On opening the sac, gangrenous small 
intestine presented itself. The constriction was 
divided and the bowel withdrawn until sufficient 
healthy gut was obtained to make a lateral anasto- 
mosis beyond the gangrenous segment, which was 
then excised. The divided ends were left open and 
in each a rubber tube was sutured. The peritoneum 
was closed around the extruded ends and the wound 
packed with gauze. The patient recovered from 
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the toxemia rapidly under the usual treatment. 
The ends of the divided small bowel were closed 
after repeated suturing, and finally the radical 
operation for the hernia was performed two months 
after the strangulation. The patient is well two 
and one-half years after the operation. 

Ruge’s! study of the pathology and treat- 
ment of umbilical hernia throws light on the 
etiology of this lesion and indicates the ideal 
to be sought in its treatment. Ruge argues 
that the proliferation of properitoneal fat 
causes one or more defects in the anterior 
abdominal fascia through which the hernia 
protrudes. As the hernia enlarges, the recti 
are pushed apart with greater or less degenera- 
tion according to the extent of the separation, 
the duration of the lesion, and the general 
condition of the patient. The lateral separa- 
tion of the muscles usuaily extends for a 
considerable distance above and below the 
hernial ring, leaving a diamond-shaped area 
of the abdominal wall without muscular 
covering. 

Although trauma, especially violent ex- 
ertion during parturition, is commonly men- 
tioned as an etiological factor, such trauma 
is simply accessory, forcing the abdominal 
contents through an already existing defect. 

Graser? describes what may be called the 
ideal operation for the cure of these hernias. 
This operation aims at the restoration of the 
anatomical condition of the abdominal wall 
by suture of the recti after excision of the sac 
and closure of the peritoneum, and reinforce- 
ment of this suture by overlapping of the 
rectus sheath and the fascia. The method 
combines several principles from various 
hernia operations. Probably the most im- 
portant are transverse overlapping of the 
fascia, brought out in the Mayo operation 
for umbilical hernia, and wide lipectomy as 
advised by Kelly. 

In the pathological anatomy of these 
massive hernias, the condition of the rectus 
muscle is often such that the ideal operation 
of Graser cannot be performed. We have 
found the exposure of the upper and lower 
limits of the separation of the recti a great 
help in bringing the muscles together over 
the hernia. This exposure requires the re- 

1 Arch. f. klin. Chir., 1909, xci, 1. 

2 Arch, f. klin. Chir., 1906, Ixxx, 324. 
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moval of a wide area of skin and subcutaneous 
fat, and may require the removal of a longitu- 
dinal segment in addition to the transverse 
lipectomy. The rectus sheath is opened at 
the limits of the diastasis and as the muscle 
is brought out it is sutured to its fellow. 

The operation as we perform it whenever 
possible is as follows: 

An ellipticolanceolate incision is made 
around the hernia, through the skin and fat 
down to the aponeurosis of the external 
oblique. This incision extends from flank 
to flank in most cases, but occasionally in 
post-operative hernias through the rectus 
muscle, the incision is made in a longitudinal 
direction. The short diameter of the wound 
is of such length that when the lipectomy is 
completed, the pendulous condition of the 
abdomen will be overcome. 

Beginning at the tip of the incision the 
fat is dissected from the aponeurosis. As 
the middle line is approached several veins 
perforating the aponeurosis will require liga- 
tion. In many cases these perforating vessels 
will be accompanied by small protrusions 
of fat, and their situation marks the limit 
for removal of the properitoneal deposit. 
The dissection is carried up to the neck of the 
hernia and then over the sac, separating the 
skin as far as possible without opening the 
peritoneum. Should the sac be opened at 
this time, the contents are retained by a 
Mikulicz pad. 

The upper and lower margins of the fatty 
layer are now separated from the aponeuro- 
sis and retracted until the limits of the diasta- 
sis of the recti are exposed. In some cases 
this will require the removal of another seg- 
ment of skin and fat extending from the 
ensiform to the pubes. 

Beginning above and below at the limits 
of this diastasis and laterally far enough out 
to be beyond the inner edge of the rectus 
muscle, the aponeurosis is divided by in- 
cisions radiating to the center of the hernial 
ring. Far out it is not difficult to separate 
the aponeurosis from the rectus sheath and 
so secure a line of cleavage which may be 
followed when the fascial layers become thin 
and adherent nearer the hernia. The four 
flaps resulting from these incisions are re- 
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tracted and the layer of properitoneal fat 
thus exposed is removed. The sac is now 
opened and the contents reduced. When 
the contained omentum is adherent and 
especially when it has been rolled into a firm 
mass with considerable fibrosis, excision of 
the mass is better than its separation and 
reduction. The removal of a portion of the 
omentum reduces the amount of material 
which must be returned to the abdomen and 
consequently the post-operative increase in 
tension. But this removal is not free from 
danger. Embolism and damage to the circu- 
lation of the stomach wall resulting in ulcer- 
ation and hemorrhage may follow extensive 
ligation of omental vessels. The sac is 
closed by a continuous silk suture and the 
excess amputated. Occasionally the sac is 
not opened but the hernia is reduced en bloc. 

After disposing of the sac, the closure is 
commenced by opening the rectus sheath at 
the apex of the separation, and sewing the 
posterior sheath and the muscle to their 
fellows of the opposite side by mattress 
sutures of silk. The splitting of the sheath 
and the suture proceed as long as the tension 
can be overcome. In favorable cases pro- 
ceeding in this way from above and _ below, 
the recti can be brought together all the way 
over the hernia. When the separation is 
too wide, or the atrophy of the muscle too 
great to permit the complete suture, the 
drawing out of the recti proceeds as far as 
possible from above and below. There is 
then left uncovered by muscle an irregular 
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lens-shaped area near the hernial opening. 
The sheath is now split laterally and the 
muscle and posterior layer sutured trans- 
versely with as much overlapping as possible. 
Unless the separation and degeneration have 
been very great the muscle and sheath will 
at least be brought in contact over the entire 
area. 

The flaps of external oblique are now su- 
tured. First the longitudinal incisions are 
closed with imbrication of their edges and 
then the lower flaps are brought up under the 
upper ones by a row of mattress sutures, and 
the edge of the upper flap sewed down in 
the same manner. A few deep sutures of 
silver wire or silkworm-gut are placed in the 
skin and fatty layer for tension, and the 
remainder of the skin wound is closed with 
interrupted silk. Protective drains are placed 
at the angles and in two or three spaces in 
the suture line, or one cigarette drain is 
brought out from the aponeurosis through a 
stab-wound below the incision. A cross 
bandage of adhesive plaster reaching from 
well up on the ribs to the trochanter of the 
opposite side is applied over the sterile gauze 
dressing. A many-tailed binder covers the 
entire abdomen. 

The post-operative treatment is that usu- 
ally employed after laparotomy, with special 
treatment of any handicap on the part of 
the individual patient. Practically all these 
patients require washing out of the stomach 
for the relief of distention during the first 
24 hours after operation. 
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AND 


STANDARDIZATION' 


By HORACE G. WETHERILL, M.D., F.A.C.S., DENVER, CoLorapo 


~AVERY human endeavor may become 
vastly more effective if those who are 
employed in the same or in similar 
occupations can be brought to see the 
wisdom of coéperating with each other and 
coérdinating the work they are doing. 

Friendly competition is in no particular 
incompatible with such coéperation. The 
interchange of ideas and experiences and 
the combination of forces for the attainment 
of common ends are as a rule mutually helpful. 
The most modern and successful scientific 
surgery is peculiarly dependent upon efficient 
team work. Everything connected with it, 
from a diagnosis for a particular patient to 
the compilation of the ultimate results, calls 
for the intelligent and skillful codperation of 
many individuals. No single surgeon, how- 
ever capable and skillful he may be, can hope 
for the highest success without the direct 
or indirect aid of his fellows in his own and 
other fields, nor is good surgical work possible 
without a well equipped hospital in which to 
work—one in which he may find and collab- 
orate with the trained assistants and labora- 
tory workers now acknowledged to be indis- 
pensable. 

My present purpose is to point out that in 
common practice this kind of coéperation has 
not gone far enough; that the highest 
efficiency in medical and surgical work and 
the best results attainable may be reached 
only after there has been a union formed 
between all of the hospitals in any given 
community for the promotion of the common 
good. 

The most perfect organization of any partic- 
ular hospital creates merely a perfect unit 
while the greatest good to the greatest num- 
ber of hospitals, physicians, and patients can 
come only from a combination of all—for 
the good of all. 

That such codperation among the hospitals 
of any community could be made the means 
through which the efficiency and economy 


of their administration would be promoted 
is certain. Through a comparison of methods, 
a discussion of ways and means, and a 
standardization of practice in many partic- 
ulars, simplicity and economy and better 
results would come. 

That the advantages of collective bargain- 
ing as applied to hospital supplies, food, and 
furnishings alone would more than repay 
such coéperation has been shown by the 
New York Bureau of Standards and Supplies 
through which many of the large eastern 
hospitals are provided with those things they 
require at jobbers’ prices. What we as 
surgeons are more directly interested in, 
however, is the benefit that could be made 
to accrue to the cause of better surgery and 
better surgeons. The welfare and well being 
of all surgical patients could be promoted and 
the results of surgery and the credit and stand- 
ing of surgeons and hospitals alike could be 
improved. 

In my address as President of the Colorado 
State Medical Society in 1906, this matter was 
referred to and the suggestion was made that 
a board of Hospital Councillors be created by 
appointing two or three medical representa- 
tives from each hospital in a city to form such 
a council. 

Many important matters might properly 
come before such a composite body for con- 
sideration. Some of these questions are 
related to certain hospital abuses with which 
you are all familiar. They are peculiar to no 
single locality and characteristic of no partic- 
ular hospital. It is humiliating to confess 
that they are more or less general and univer- 
sal, and it is undeniably evident that nothing 
short of municipal, state, and national hospital 
coéperation and standardization will elimi- 
nate them. 

You will have anticipated that I refer to the 
total inadequacy of preparation of many of 
those who aspire to do and who actually do 
major surgery under the protection of our 


1 Read before the Western Surgical Association, Denver, Colorado, December 19, 1o14, 
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open hospitals; to those whose commercial 
and surgical aspirations are so interwoven that 
any surgical judgment they might otherwise 
possess is overmastered by the mania for 
operating and the consideration of the share 
of the fee to be paid to the operator; and, worst 
of all, to those few who use the hospitals to 
cover the criminal practices of their offices 
or the offices of others with whom they are 
associated. Open hospitals, governed and 
controlled by laymen, in the management of 
which the medical and surgical staff, if one 
exists, has little or no voice, are everywhere 
in this country guilty of one or more of these 
offenses. 

One occasionally hears whispered about 
among doctors or nurses the details of some 
surgical atrocity committed by some un- 
trained or incompetent operator who should 
not be admitted to practice surgery under the 
protection and implied guarantee of any 
hospital. Without skill, experience, or train- 
ing for a sufficient period under a competent 
surgeon; without sufficient knowledge of 
surgical pathology or of surgical diagnosis, he 
is allowed to send patients into many hos- 
pitals and, unquestioned and unrestrained, 
he attempts the most delicate and difficult 
operations, hoping that he may be able, by 
the grace of God, to get away with it. The 
results you all know. 

Even with all the advantages of the best 
trained and most skillful mind and hand, 
with the last word in modern scientific sur- 
gery fresh in his memory, the most capable 
surgeon, with the highest and best of motives 
and a conservatism which considers nothing 
but the welfare of the patient, feels his limita- 
tions and fears failure. 

Fools rush in where angels fear to tread, 
and nothing short of a general medical board 
of control for all the hospitals in every com- 
munity, with full authority to say who may 
and who may not operate in such hospitals, 
will ever protect the hospitals and the people 
against such operators or protect such opera- 
tors against themselves. 

‘*‘Some one has well said that the tragedy 
of today is not the tragedy of the criminal, 
but of the incompetent, and not of the abso- 
lutely incompetent, but of the relatively in- 
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competent. It is the tragedy of the man 
who has the best intentions and the best 
character and a fair equipment for his work, 
but who has not a thorough equipment, and 
who cannot do the thing he starts to do in 
the best possible way. Society is crowded 
with half-equipped workers, with men and 
women who are honest and earnest, and not 
incapable, but who are not up to the level 
of the very best work.” 

When surgical ambitions are associated 
in an individual with the necessary reckless- 
ness and indifference to the welfare of the 
patient and a longing for at least half of the 
fee to be got by operating, the worst is yet 
to come, for the patient. 

Surgical conscientiousness, diagnostic skill 
based upon an adequate knowledge of surgi- 
cal pathology, a conservatism based on faith 
in the resisting and recuperative powers of 
the human economy, and to know when not 
to operate and not to use food and drugs are 
better qualifications for a surgeon than the 
nicest dexterity and technical skill of the most 
spectacular operator on earth. 

Among other desirable ends to be attained 
by coérdination is the adoption of a uniform 
system of hospital accounting and statistics. 
The Philadelphia County Medical Society 
appointed a Committee on Hospital Eff- 
ciency, which made a most interesting and 
valuable report to the Society at its meeting, 
October 21, 1914, in which they recommend 
“that the County Medical Society take the 
following steps with a view to accomplishing 
this purpose: 

1. Prepare a uniform system of morbidity records 
and statistics based on the International Classifi- 
cation of Diseases and Conditions; and urge every 
institution to adopt the system with such variations 
as may be suggested by the needs of individual 
hospitals. 

2. Urge each hospital to perfect its system of 
medical records so that they will constitute an 
adequate foundation for the follow-up system. 

3. Urge each hospital to keep an accurate record 
of the condition of patients at the time of their 
discharge, and to provide for an accurate follow-up 
of patients after their discharge. 

4. Urge each hospital to put in operation a defi- 
nite plan for obtaining the information desired in 
regard to each discharged patient in one of the 
following ways: (a) By writing at stated intervals 
to the patient, his physician, or one of his friends 
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who has a permanent address. (b) By sending a 
representative of the hospital, at stated intervals, 
to interview the patient or his physician. (c) By 
taking whatever steps may be necessary to insure 
the return of the patient to the hospital at the 
proper time for further examination, and in some 
cases for treatment. 

Regarding such higher hospital efficiency 
the Committee further reports: 

“Your Committee believes that it would be of 
great assistance in paving the way for the proposed 
local study if some organization with adequate 
resources at its command would first make a pre- 
liminary study of the entire hospital situation in 
the United States and would define standards by 
which to measure the efficiency of a hospital. Such 
a report would provide your Committee and the 
efficiency committee in each hospital in Philadel- 
phia with a working plan for accomplishing the 
purpose for which they were appointed. 

We, therefore, recommend that the County 
Medical Society endorse the request which the 
American Medical Association, the Clinical Con- 
gress of Surgeons of North America, and the Amer- 
ican Hospital Association have forwarded to the 
Carnegie Foundation asking that the Foundation 
prepare a report on the classification and standard- 
ization of hospitals — a report that will perform as 
great a service for the hospitals of this country as 
the Report on Medical Education has already per- 
formed for the medical schools.”’ 

The promotion of hospital efficiency and 
standardization, the elevation of hospital 
morals, and the exclusion of the unfit and 
the incompetent from hospital practice has 
now become a matter of paramount necessity 
because of the importance of the hospital in 
the present scheme of medical education. 

The hospital is now deemed as essential 
to the two last years of modern medical 
teaching as the laboratories are to the first 
two years, and here also the codrdination of 
these two promotes the efficiency of both. 

“The work of an institution in which there is no 
teaching is rarely first class. There is not that keen 
interest, nor the thorough study of the cases, nor 
amid the exigencies of the busy life is the hospital 
physician able to escape clinical slovenliness unless 
he teaches and in turn is taught by assistants and 
students. It is, I think, safe to say that in a hos- 
pital with students in the wards, the patients are 
more carefully looked after, their diseases more fully 
studied, and fewer mistakes are made. * * * The 
objection often raised that patients do not like to 
have students in the wards is entirely fancied. In 
my experience it is just the reverse.””! 


1 Sir William Osler. The Hospital as a College, New York Academy 
of Medicine, 1903. 
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Though it may seem to be somewhat in- 
consistent with my strictures and criticism of 
American hospital management in some of its 
phases, I desire to pay a tribute to the splen- 
did achievements of modern scientific sur- 
gery and the general excellence of surgical 
results everywhere in this country, even in 
many small communities. I am sure we all 
believe, however, that these results could be 
improved and would be better if such evils 
as are here referred to could be eliminated 
through an efficient system of coérdination 
and standardization of our hospitals. So, 
also, the individual surgeon would become a 
better trained and safer surgeon if he were 
obliged to qualify for admission to hospital 
practice by meeting certain standardized 
surgical requirements before such privileges 
were accorded him. 

Notwithstanding the ultimate success and 
high attainments of many self-made sur- 
geons, the general average could be vastly 
improved by better hospital organization 
in the same way that the present require- 
ments for a medical degree have improved 
the output of the medical schools, through the 
demand for higher educational requirements 
for admission. 

We must, as a matter of course, appreciate 
that the regulation and standardization of 
the hospitals of this country would present 
even greater difficulties than were confronted 
in the standardization of the medical schools; 
but these difficulties are not insuperable and 
may be overcome in time if the attempts of 
the American College of Surgeons and other 
allied surgical associations are endorsed and 
sustained as they should be. 

In support of the efforts of the American 
Medical Association, the Clinical Congress 
of Surgeons of North America, the American 
College of Surgeons, and the Philadelphia 
County Medical Society, may I be permitted 
to suggest the propriety of the Western 
Surgical Association giving this movement 
consideration and such support as a represen- 
tative committee may see fit to recommend? 


Notr.—In accordance with the above suggestion a 
committee was appointed to codperate with similar com 
mittees from other medical and surgical bodies to promote 
the standardization of hospitals and surgeons. 
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N February 5th, last, the Lakeside 
() Unit of the Western Reserve Univer- 
sity in charge of a service of the Amer- 
ican Ambulance at Neuilly-sur-Seine, 
France, arranged an impromptu field day 
in which the services of Drs. Du Bouchet, 
Blake, and Mignot of the American Ambu- 
lance, Dr. Alexis Carrel, Prof. Tuffier, Sir 
Almroth Wright, and Sir Berkeley Moynihan 
as guests, together with members of our staff, 
participated. 
The hours of the morning and early after- 
noon were occupied by an inspection of the 


THE 
By GEORGE 


Let me first of all state that it is not my 
purpose to consider here either the ethical or 
the political aspects of the invasion of Belgium, 
but rather to present a scientific study of the 
physical effects of that invasion upon the 
Belgian people. 

Elsewhere we have endeavored to show that 
the essential adaptive part of man and of 
animals is a kinetic system which is driven 
by stimuli from the internal and the external 
environment. As a result of this driving, 
energy is transformed, and either muscular 
action or chemical changes are produced. 
We have shown that the emotions are ac- 
tivations of the kinetic system without 
muscular action, and also that the kinetic 
system may be driven by foreign proteins 
such as_ infection-producing bacilli. The 
organs of the kinetic system are the brain, 
the adrenals, the thyroid, the liver, and the 
muscles, and we have shown that identical 
changes are produced in these organs by every 


Ambulance, a visit to the dental clinic, and 
operations by Drs. Du Bouchet, Mignot, and 
Crile. Later in the afternoon the following 
papers were read. 

This symposium on military surgery was 
reported by a stenographer, but the notes 
have not been read by any of the partici- 
pants. It is not improbable, therefore, that 
some errors may have been made in the 
transcription of the stenographer’s notes 
and in the translation of the addresses of 
Dr. Carrel and Dr. Tuffier, who spoke in 
French. 


VIVISECTION OF A NATION 


W. CRILE, M.D., F.A.C.S., CLEVELAND, OHIO 


driving stimulus, whether exertion, fear, 
anger, injury, worry, grief, homesickness, or a 
foreign protein. We have shown that as a 
result of excessive activation certain organs 
are physically altered, and that many brain- 
cells are permanently lost. We have seen 
that under overwhelming activation of the 
kinetic system by injury, by emotion, or by 
exertion, the alkalinity of the blood is dimin- 
ished. We have pointed out that these 
activations, singly or in combination, may 
cause death from acute exhaustion or may 
cause such extensive physical changes in 
one or more tissues or organs as to result in 
chronic diseases such as cardiovascular dis- 
ease, diabetes, Bright’s disease, neurasthenia, 
insanity, and permanent loss of efficiency. 
In the light of these findings let us study the 
phenomena exhibited by the Belgians. For 
the sake of comparison we will state the case 
as in our experiments on animals, bearing in 
mind that our experiments on animals were 
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carried to no such extreme as was the vivi- 
section of the Belgians. 

German strategy required the submission 
of the Belgian people. To this end they sub- 
jected the Belgian people to excessive ac- 
tivation. Accordingly the kinetic systems of 
the Belgians were activated by contact and 
distance ceptor stimuli. The contact ceptors 
were stimulated by shooting, by physical 
assault, and by concussion with bombs. The 
stimulation of the distance ceptors was made 
by threatening aircraft, by Uhlans, by the 
shooting and torture of friends and of rela- 
tives, by the destruction or confiscation of 
their possessions, by the levying of burden- 
some fines, by the separation of families; by 
the loss of their treasures, their art, their 
institutions of learning. As this activation 
was continuous, the strain upon the kinetic 
organs of the Belgians could not be relieved 
by adequate sleep. Later on, when they were 
driven from their own land, the activation of 
constant homesickness was added. This 
gigantic experiment was applied to millions 
of people while our experiments on animals 
numbered only a few hundred. The ac- 
tivation of the Belgians was continued during 
the night as well as during the day and was 
protracted for weeks and months,—in fact, 
it will continue for years,—while our ex- 
periments on dogs lasted for a few hours only. 
The subjects of our experiments had but a few 
simple activating mechanisms. The Bel- 
gians had the great human endowment of 
highly developed mechanisms driven by a 
highly organized sensitive brain. All of our 
animals were anesthetized and the period 
of their activation was promptly ended by 
death from anesthesia. The Belgian people 
were denied the solace of painless death and 
the activation continued and is continuing 
in its slow and natural course. Therefore, 
in numbers, in intensity, in duration, in 
completeness, the kinetic activation of the 
Belgians is on a vast scale. 

If our observations and conclusions are 
correct, then the following should be approx- 
imately the immediate and the remote re- 
sults of the vivisection of the Belgians: 
There would be immediately a mobilization 
of the energizing secretions and chemical 
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stores of their activating glands. There would 
be hyperchromatism of the brain cells, in- 
creased circulation of blood in the thyroid 
gland, and increased output of thyreo-iodine; 
there would be an increased output of ad- 
renalin and an increased output of glycogen 
by the liver. As a consequence of this 
mobilization of the forces within the body, 
which may be compared to the mobilization 
of the military forces of a nation, the body 
would be at its maximum strength for fight 
or flight. As a result of the supreme effort 
of flight or fight, or its equivalent in emotion, 
one would expect to find diminished alkalinity 
of the blood as a result of this increased 
H-ion concentration of the blood; there 
would be rapid respiration and pulse, in- 
creased urinary output, and sweating. As a 
result of the excessive emotion and exertion, 
glycosuria, casts, and albumin would occur 
in an increasing number of individuals. 
As a result of increased blood-pressure and 
increased H-ion concentration there would be 
cases of sudden heart-failure. From the 
increased adrenalin output and acidity many 
cases of miscarriage would result. The 
inhibition of the digestive processes would 
cause constipation, auto-intoxication, and 
indigestion. Individuals who already had 
diabetes would show marked increase of 
symptoms; some individuals having Bright’s 
disease would be driven to rena! failure, coma, 
and death; and certain cases of cardiovas- 
cular disease would result in apoplexy. 

Through intense activation, the action 
patterns of the brain would be wholly dis- 
arranged. The normal action patterns of 
the peaceful routine of family, social, and 
vocational relations — heretofore balanced 
and even-—-would be dispossessed by the 
intense activation of the action patterns of 
fight and flight. 

A certain degree of activation causes a 
lowering of the threshold to stimuli or neu- 
rasthenia; overwhelming activation causes 
insanity; rupture of blood-vessels causes 
paralysis; destruction of a great number oi 
brain-cells results in permanent loss of effi- 
CIency. 

As we have stated already, the acute 
stage of activation— great exertion or emo- 
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tion——-would cause increased H-ion concen- 
tration; i.e., acidity or decreased alkalinity. 
Acidity would activate the respiratory center, 
would cause excessive sweating, would ac- 
tivate the liver and the adrenals, would cause 
inhibition of the cerebral cortex, and thus 
diminish mental and muscular power; it would 
likewise tend to cause Bright’s disease and 
cardiovascular disease, and would tend to 
aggravate or produce diabetes. The certain 
result would be a number of immediate 
deaths, a number of later deaths, many 
miscarriages, many cases of insanity, of 
Bright’s disease and cardiovascular disease, 
and of diabetes, and an almost universal 
diminished efficiency. As a later result one 
would expect to find that the Belgians, like 
animals in captivity, were procreating more 
slowly, and that the death-rate of the pop- 
ulation as a whole had increased. 

The first impact would carry away those 
whose margins of safety are slender; namely, 
the aged and those having chronic diseases. 
As a result of the excessive transformation of 
energy and the want of rest and sleep one 
would expect loss in weight. But as when 
in Graves’ disease the kinetic system is 
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subjected to continuous excessive activation 
one would expect the victims to live years in 
months, and in consequence by so much 
shorten their lives. Then, too, as in Graves’ 
disease, one would expect that in a short time, 
the facies would show that the whole popu- 
lation had added years to their ages. 

As to the immediate result of the invasion 
of Belgium, these results are already estab- 
lished, for all observers have noted that 
among the Belgians there have been many 
sudden deaths, many cases of apoplexy, many 
cases of insanity, of insomnia, of neurasthenia, 
of prostration, and almost universally lost 
spirit and impaired efficiency, with a loss of 
hope and ambition. 

Data on the occurrence of cardiovascular 
and Bright’s disease and of diabetes are not 
yet available. That life will be shortened 
is obvious, but to what extent cannot at 
present be determined. The crushing of 
hope, ambition, and happiness, the impair- 
ment and destruction of life by this vivisec- 
tion of an innocent people, is patent. Bel- 
gium has endured the equivalent of a surgical 
operation without the protection of local 
or general anesthesia. 


OF KILLING—WHY NOT OF SAVING? 


By ALEXIS CARREL, M.D., F.A.C.S., New York 


I have recently spent some days in ex- 
ploring the hospitals at the front, and will 
speak to you of what I have seen there. 
When one sees the results of the war at the 
firing line, or at a little distance from the 
front, he is impressed by the high degree of 
efficiency to which the art of destroying has 
been developed. From the days of the arrow, 
the lance, the saber, we have come after 
several centuries to the “75” with its ex- 
traordinary results. If, however, one studies, 
as we have done, the conditions found in the 
field ambulances and hospitals, he is led 
to ask if we surgeons have really progressed 
with a rapidity at all comparable with that 
of armament makers and engineers. In our 
rounds of inspection of the hospitals situated 
within a few kilometers of the firing line, 


although the service was very effective, yet 
we were very much impressed by the fre- 
quent occurrence of gangrene, suppuration, 
and infections of all kinds. It is very prob- 
able that the hospitals of forty-four years ago 
did not present an aspect very different from 
the hospitals we have just inspected. We 
were told in some hospitals that many of the 
wounded who had fractures produced by 
projectiles had to undergo amputation; in 
others that soldiers with injuries to the knee- 
joint were subjected to amputation. We 
surgeons may well ask ourselves what ad- 
vance has been made in the last forty years 
in the treatment of infected wounds. We 
must admit that the progress has not been 
very great. In fact, the only progress we 
can claim is the possibility of making incisions 
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without aggravating the condition of the 
patient, but we have not yet succeeded in 
preventing or stopping infection in several 
forms of wounds. We are powerless to 
prevent gas-gangrene, for it is impossible 
to sterilize the wounds. 

Medical and surgical science then has done 
very little up to the present time for the treat- 
ment of the infected wounds of war, which are 
always the most difficult to handle. What, 
then, can the medical science of today do to 
bring about an improvement in the methods 
of treating wounds? 

In the first place, the wounded should be 
brought to a place where they can be properly 
cared for as soon as possible after being 
wounded; this would diminish the need for 
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amputations and would reduce the death- 
rate. But that is not sufficient. No matter 
what is done, with our present knowledge 
and skill it is impossible to prevent infection 
entirely. What is needed is to study the 
conditions and cases carefully in order to 
find new methods by which we may be able 
to handle these cases successfully. Old 
methods of treatment have proved ineffective, 
and the only hope for the future is to find 
new methods. No doubt in our researches 
and study of these problems we shall arrive 
at different conclusions, but no matter from 
what direction we approach the problems 
their solution will be found only by the com- 
bined labors of trained men working to- 
gether to this end. 


FIELD SERVICE 


By SIR ALMROTH WRIGHT, M.D., Lonpon 


I am not going to say anything about 
typhoid fever, as I consider that the present 
condition of affairs in regard to this is satis- 
factory. 

The most important question which meets 
us today pertains to the treatment of wounds 
and, consequently, to the bacteriology of 
wounds. I will try to be very brief, but I 
have to go over a good deal of old ground be- 
fore I can strike upon new material. This, 
however, is necessary by way of preparation. 
To begin with, quite wrong ideas were cur- 
rent as to the species of microbes which would 
be found in this war. We thought that we 
should have chiefly to deal with the staphylo- 
coccus and streptococcus, but we found an 
entirely different series of anaérobic microbes, 
of which Welch’s bacillus was one of the most 
common. The streptococcus was of course 
frequently met and remained behind when 
the wound was thoroughly well opened and 
aérobic conditions were established. Then 
the picture presented was not a very for- 
midable one; but there were also certain in- 
fections by the staphylococcus and strepto- 
coccus, as well as by the bacillus proteus, 
which were of a more serious nature. 

In all cases the first attempt was to obtain 


prophylactic treatment by means of anti- 
septics. The wound was opened up and 
strong antiseptics were introduced in order 
to kill the microbes. This method has been 
pretty completely tested by means of iodine 
and carbolic solutions, etc., and it has been 
found that all of the microbes cannot be 
killed by these measures and that infection 
remains behind; in short, instead of a closed 
infected wound one has to deal with an open 
wound which is infected. I want to outline 
to you the main features of the treatment of 
these open wounds. 

First of all drainage is established. Drain- 
age in a surgical sense means the making of 
an exit for pus and discharges, and stress 
has been laid upon the necessity of making an 
incision at the lowest possible place, so that 
gravity may carry away discharges; but when 
an incision is made at the lowest point there 
is still not a sufficient exit. It is no more 
effective than is the draining off of effluents 
from a hole made in the bottom of a cess 
pit —to which deep-wound incision may be 
compared. Wounds which are perfectly 
well drained may still go on discharging pus. 
Drainage, therefore, must be followed by 
lymph lavage, and no surgeon will be con- 
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tented with his work if he does not follow 
out this practice. After opening wounds the 
practice is to put on fomentation; this makes 
active hyperemia and causes lymph to pass 
out of the wound, and thus we obtain lymph 
lavage. Bier suggested that in cases of 
carbuncle one should apply a negative pres- 
sure and draw out lymph by this means, but 
this has a negative result. To my mind a 
more reasonable method is to use a hypertonic 
solution, and I have suggested that a one- 
half per cent citrate of soda and a 5 per cent 
salt solution should be used to call forth 
lymph. In my opinion every wound after 
it has been surgically drained should be 
treated by lymph lavage, as this seems by 
far the most effective method of treating 
wounds. If a wound can be opened and 
drained quickly and later lymph lavage is 
introduced, practically all that is possible 
has been done to bring about antibacterial 
activity. It may so happen that the par- 
ticular patient under treatment has not 
enough antibacterial substances of his own. 
In such cases the use of vaccines is required, 
but they must be preceded by drainage and 
lymph lavage. In very favorable cases 
drainage and lymph lavage are in themselves 
sufficient to bring about clean healing, but 
even in such cases these means are even more 
efficacious when combined with vaccines. 
The prophylactic vaccine administered should 
be fortified against Welch’s bacillus, and at a 
later stage the wound should be inoculated 
with a vaccine containing staphylococcus, 
streptococcus, and bacillus proteus. The 
best treatment of wounds then is by drainage 
and lymph lavage, the antibacterial power of 
which should be increased by the use of 
vaccines, especially if the power of resistance 
of the blood is not sufficient. 

I wish to speak also about the use of anti- 
septics. It is surprising to learn how fre- 
quently it occurs that patients whose wounds 
have been treated with antiseptics make no 
progress for weeks or months. Certainly the 
value of antiseptics needs further investiga- 
tion. Lister’s successes resulted from the 
prevention of the introduction of microbes 
into wounds and of their transference from 
one patient to another. The third use of 
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antiseptics, however, is their therapeutic 
employment in the wounds themselves. If 
you ask the doctor what is his object in wash- 
ing out the wound with antiseptics, he will 
answer: ‘There are a lot of microbes, and 
I hope to diminish the number to a greater 
extent by washing out the wound with an 
antiseptic than I should by the use of water 
alone.’ In other words, he assumes that a 
smaller number of microbes are left behind in 
the wound by his antiseptic methods, and 
that this is greatly to the benefit of the pa- 
tient. Now, that does not accord with a good 
deal of bacteriological experience. It can 
readily be seen that after 24 hours no ad- 
vantage would result from the diminution 
of microbes, a fact with which all surgical 
experience is in accordance, which shows that 
no striking benefits have resulted from the 
introduction of antiseptics into wounds. 

What ought one to do with a wound? 
Anybody will say, “‘ First establish permanent 
drainage, and then dress it every two to three 
hours.’’ We know by experience that drain- 
age is good, and that frequent dressing is good, 
but let me tell you the result of certain 
investigations bearing upon this point. We 
endeavored to find out what would happen 
if we took the discharges from the wound 
and isolated the pus for examination. For 
this purpose we made a “pus leech,.”’ extem- 
porized very easily by means of a small 
test tube to which a piece of rubber tubing 
has been attached. This apparatus can be 
made of any desired size and may be applied 
either to a surface treated with antiseptics 
or to a surface not so treated. One striking 
fact at once noticed was that even if the 
wound itself was purulent and contained a 
large number of microbes the fluid drawn 
up by the leech tube was perfectly clear and 
practically contained only the streptococci. 
Inside the tube was a clear fluid with white 
corpuscles, a fact which showed that the 
streptococcus can live and grow in the un- 
altered lymph and blood fluid of man. 

The residual pus in the wound is really 
the enemy. If we add a trypsin to ordinary 
blood fluids they become good culture media. 

Let me now suggest an explanation of 
these facts. We very commonly found that 
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when we made an inoculation of perfringens 
in the blood there was not one microbe which 
would produce septicemia. If a microbe 
is to grow in the blood it must find its food 
ready made; any antitryptic power in the 
blood stands in its way, but if this opposition 
is reduced by the introduction it is easy for 
the microbe to propagate itself. 

Metchnikofi has said that immunity is a 
question of training the white blood cor- 
puscles and that when properly trained they 
pick up microbes. He showed years ago 
that in an animal that is immune emigra- 
tion occurs and an effectual phagocytosis is 
established. It is a matter of importance to 
study this emigration quantitatively. This 
may be studied experimentally by taking any 
blood-clot and floating it in a fluid and then 
investigating it to discover what comes out 
of the clot. There may be difficulty in doing 
this for the reason that the clot consists of 


PRACTICAL PROBLEMS FROM THE 


SYMPOSIUM ON MILITARY SURGERY 


VIEWPOINT 


713 


fibrin, and as a fibrin shrinks the fibrils may 
give way and thus haemorrhage from the 
blood-clot may occur. 

Take the blood, put it into a tube, and 
centrifugalize it. Thus all the red blood-cells 
will be carried to the bottom of the tube, the 
other half being filled by fluid. Let that 
fluid portion clot and a red and white worm 
will be left. By this method, a method of 
quantitative measurement, it is possible to 
find out whether any particular fluid will pro- 
mote or retard or prevent the emigration of 
the white blood corpuscles. We found that 
antiseptics interfered with rather than favored 
the natural immunity of injured tissue. 

We believe that the most valuable treat- 
ment of wounds is the establishment of 
lymph lavage by the use of hypertonic solu- 
tions; by warm fomentations frequently 
changed; by continuous lavage or immersion, 
and by vaccination. 


OF A FIELD INSPECTOR 


By PROF. THEODORE TUFFIER, Paris 


When a wounded man falls on the battle- 
field, there enter into play two very important 
factors; viz., shock and infection, and we seek 
to diminish both. Our great problem con- 
sists in removing the wounded as soon as 
possible to the hospital, thus to a large extent 
eliminating these two factors. The shock is 
not always the same. I have seen men with 
but slight wounds suffer considerably from 
shock, while I have seen others severely 
wounded who did not experience shock. In 
one instance a man was brought to the am- 
bulance with only a slight wound, resulting 
from the explosion of a shell, who was suffer- 
ing from such acute shock that he was in 
almost a dying condition. Not only acute 
shock but chronic shock may exist even when 
no wound has been received. I recall the 
case of a soldier who suffered from intense 
shock for more than two weeks, although he 
had not been wounded. This was due to 
the causes which Dr. Crile has just presented 
to us in such an interesting manner. ‘Tosome 
extent anoci-association explains the courage 





which is manifested in the presence of pain 
and shock, but in these cases we must also 
take into consideration the morale of the 
individual patient. This [’elat moral is an 
especially important element when consider- 
ing the disasters that have befallen the Bel- 
gian people. 

As to infection, at what moment does it 
appear? Is it at the time of the first dress- 
ing? We have concluded that it occurs at 
the moment the man is wounded. The cloth- 
ing of the soldier is naturally very soiled, is 
covered with mud and germs. When the 
projectile passes through the clothing, it 
carries the septic matters it has picked up 
mto the decpest part of the wound. There- 
fore the infection is immediate. The anti- 
septics we have at present are wholly inade- 
quate —- they are very superticial. We must 
find a new antiseptic which will effectually 
penetrate the deepest part of the wound. 

One of the most important problems we 
have to meet is the transportation of the 
wounded with the least possible delay to a 
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hospital where they may have the required 
attention. There is always a more or less 
prolonged interval after a man receives a 
wound before he can receive proper attention, 
and sometimes a long delay in picking up the 
wounded from the field is unavoidable. I 
have seen two men—-a German and a French- 
man——who lay together six days in the wood 
where they fell. On account of the constant 
artillery fire of the Germans it was impossible 
to enter this wood to rescue the wounded. 

At present we have ambulances on the 
firing line posites de secours that pick up the 
wounded who have fallen in the open spaces 
and convey them to the nearest hospital. 
But we have no means for immediately trans- 
porting those who fall in the trenches. These 
men must wait until evening, when under 
cover of darkness they are removed, often on 
chairs, as no ambulance can go to the trenches. 
In order to facilitate the transportation of 
the wounded from the trenches, it is essential 
that we have very light automobiles, and these 
we have not. It is necessary that we have a 
large number of these automobiles — two 
thousand are needed. 

And this is not all. It is necessary that 
these automobiles should be placed in the 
hands of the commandant, so that they may 
be properly distributed among the various 
divisions of the army and yet be under one 
central command. 

It is absolutely necessary to control pain, 
as far as it is possible. I have asked all 
surgeons to give an injection of morphia every 
evening. The wounded man must not suffer 

—he isin a state of shock. If during trans- 
portation he suffers great pain his resistance 
is diminished. Therefore it is necessary that 
during transportation he should be kept 
absolutely immobile. 

All the very seriously wounded are left 
at the field hospitals—the rest are sent to base 
hospitals. While the work done in the field 
hospitals is admirable, it is accomplished 
under absolutely deplorable conditions. The 
patients cannot have the rest and quiet 
which are so essential; there are always din 
and confusion, and the accommodations are 
insufficient. After the battle of Dixmude, 
5,000 wounded were brought in, and only 
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3,000 beds were available; consequently 
only those with severe wounds of the head or 
the abdomen could remain. It was impera- 
tive to remove the others immediately. 

How, then, shall this rapid transportation 
be best effected? What is the best means 
of transport? There are two ways at present 
—by railway and by boat. Much has been 
said against the practice of transporting the 
wounded in freight trains, but it is impossible 
to do otherwise while so many wounded must 
be transported on one line because the other 
railways are used for transportation of troops. 
Because of this the wounded are often two, 
three, and four days in the railway trains, 
and often arrive at the base hospitals in a 
serious condition. 

Transportation by boat is the best method, 
because the men at once can be put to bed and 
made comfortable, with surgeons at hand and 
everything that is needed. The wounded 
thus conveyed reach the hospital in better 
condition than those transported by trains. 
Of course the journey by boat should not last 
too long, and sea-sickness should be avoided. 
The crossing should be made as speedily as 
possible, and in case of bad weather the trip 
should be deferred. 

In conveying the wounded by train, there 
are three conditions to be fulfilled. The 
trains should be properly heated and lighted, 
and the cars should communicate with each 
other, for as a rule there is only one surgeon, 
and he should be able to pass from car to car 
without being obliged to alight. 

I do not advocate the performance of 
operations at the front. Of course in certain 
cases immediate operations are necessary; 
but in all other cases before operations are 
attempted the wounded should be moved 
to hospitals located at some distance from 
the firing line. The patient will be more 
comfortable and in a better state of mind. 
In the hospitals near the front the wounded 
are never in security. If the army advances, 
they are abandoned; if it retreats, they are 
captured by the enemy. In each field 
hospital it is essential that there should be a 
surgeon of the highest skill. The wounded 
are arriving every minute, and it is of the 
utmost importance that an experienced sur- 
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geon be available to pronounce upon the 
gravity of the wounds—an inexperienced 
man will not answer; such decisions can only 
be made by one who is high in his profession. 
Although the operations can often be per- 


MILITARY SURGERY FROM THE 


SYMPOSIUM ON 


VIEWPOINT 


MILITARY SURGERY 715 
formed by an assistant, it requires a skillful 
surgeon of experienced judgment to deter- 
mine the necessity for and the nature of the 
operation. Jn this way only can needless 
amputations be avoided. 


OF A FIELD CONSULTANT 


By SIR BERKELEY MOYNIHAN, M.S., F.R.C.S., Leeps, ENGLAND 


The chief points upon which I am going to 
touch concern the nature of wounds. First. 
let me call your attention to the fact that 
almost invariably wounds which come from 
the front arrive at the base hospitals in a 
septic condition. The only wounds which are 
not infected are those resembling the wounds 
so frequently seen in the war in South Africa; 
namely, those which have been dealt by 
rifle bullets. These are occasionally —only, 
I am sorry to say, very occasionally —seen 
now. The majority of wounds we see at 
Rouen are those inflicted by shrapnel, and 
these are without exception of a septic nature. 
When first we had to attack these septic 
wounds at home we felt a certain resentment 
at receiving at this period of surgery such 
grievously septic wounds from the field of 
battle. It was not long before we realized 
that the circumstances alone rendered them 
septic, and that the fault lay not with those 
in care of the wounded, but with the condi- 
tions under which these wounds were in- 
flicted. We felt that since Lister had lived 
we should be able successfully to attack the 
wounds with the armamentarium at our 
disposal today; but we were soon bitterly 
disappointed. We found that the treatment 
of these wounds by the kind of technique 
used for the comparatively trivial septic 
wounds occurring in a civil population was 
utterly futile and without any value what- 
ever. Since I came to France and have seen 
the conditions under which wounds are 
treated I have arrived at one fairly confident 
conclusion, and that is that any antiseptic, 
be it carbolic acid, iodine, what not, is almost 
without any value whatever. I doubt 
whether it is of more value to use antiseptics 
than it is to use ordinary water; in fact, I 


believe that before the war is over we shall 
have changed entirely our method of attack- 
ing these wounds. 

You will find that wounds are still dressed 
everywhere; when the dressings are removed 
there is a wave of objectionable odor, and 
sometimes the dressings are stained with 
discharges. The patient has in effect been 
poulticed with the most septic material 
one could tind—the dressings ordinarily 
applied around the wounds are but putre- 
factive poultices. As far as our experience 
goes, the wounds which do best are either 
those treated by constant irrigation, or, better 
still, by immersion. If it is impossible to 
immerse the wound in water, it can be im- 
mersed in air, the limb being laid quite bare. 
Among the most troublesome wounds are 
those involving the knee-joint. I quite 
admit that there is a considerable ditierence 
in opinion at home with regard to the results 
in cases of this kind. It is certain, however, 
that it is absolutely necessary to drain the 
average case thoroughly. It is almost the 
rarest exception to see a knee-joint infection 
attacked in the proper way. Knee-joints 
are frequently drained by a tube on one or two 
sides or across the joint. One must bear in 
mind that the knee-joint from the standpoint 
of the surgeon consists of three joints in 
one. It is absolutely impossible to drain a 
knee-joint from the front—it is difficult 
enough to drain it from the back. In drain- 
ing the anteroposterior cavity of the joint 
it is necessary to have a tube incapable of 
compression, so that metal tubes are best. 
Use, therefore, metal tubes anteropostcriorly 

putting five into the knee-joint, and then 
immerse the knee. To do this it may even 
be necessary to place the whole patient in a 
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bath. It does not matter a bit what is 
put into the bath as long as it is water. It is 
obvious that an antispetic of any strength 
cannot be used, since the patient is im- 
mersed up to his waist in the water. The 
change which comes over the knee-joint or 
wound of the leg as soon as drainage is estab- 
lished and constant immersion is started is 
really very dramatic. 

If you are going to dress the wound, the 
only thing which is of any real value is the 
salt solution which Sir Almroth Wright in- 
troduced. Within a period of two or three 
days this produces the most profuse secretion 
or discharge of pus and the wound begins to 
look healthy. Therefore we should give up 
dressings. We should cover wounds with just 
a little lint or a little gauze and salt solution. 
The dressings are not dressings in the sense 
in which we have employed the word in 
civil practice, but are a means by which 
noxious discharges are gathered round the 
wound and their escape prevented. 

In conclusion, I would like to say a few 
words in regard to frost bite. We have had 
about 1,300 cases of frost bite. These cases 
do not compare accurately with the usual 
frost bite from skiing. Frost bite in the sense 
in which we use the term is produced not 
only by cold but by pressure and damp also. 
By the time the patient reaches the base 
hospital the need is not so much of prophy- 


SURGERY, GYNECOLOGY AND OBSTETRICS 


laxis, or treatment, but of comfort. As far 
as the local treatment is concerned, it does 
not matter what is done. One comes across 
turpentine and lanolin enthusiasts, and a 
variety of other measures are used, but as far 
as the processes of healing in the limb are 
concerned, nothing has much effect upon the 
rate of recovery. On the other hand, one 
notices a strong desire on the part of the 
limb to recover, itself. Above all, therefore, 
do not amputate on any account; let the 
patient discharge the bits of limb himself. 
The only thing to do is to make the patient 
as comfortable as possible. One is told in 
the papers that frost bite is an exceedingly 
painful condition, and certain changes in the 
limb do indeed take place, but for the most 
part pain is due to the treatment which is 
adopted. Frost-bitten feet should not be 
kept warm; they should not be covered; or 
if covered, the covering should be as light as 
possible. Since we have left frost-bitten 
feet uncovered, we have not had to give the 
patients morphia. In the hospital patients 
are seen with their uncovered feet raised on 
two or three pillows. They may be quite 
bare or may have just a light covering, but 
coolness and comfort always go together. 

There is nothing original in these few re- 
marks I have but gathered posies from 
other men’s flowers, and the only thing I 
have done is to bind them together. 
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TEN COMMANDMENTS 


FOR 


THE MILITARY SURGEON' 


By PROFESSOR FRETHERR VON EISELSBERG, Vienna, Austria 


1. The fresh wound must not be touched with 
the finger and no antiseptics must be applied to 
it. As soon as possible the fresh wound is covered 
with a piece of dressing, without the wound or 
the tissues around it being washed or irrigated. 
This dressing should be of sterile white hygro- 
scopic gauze — if possible, prepared beforehand 
as an individual dressing. This sterile dressing 
is fastened with a bandage — if necessary, with 
adhesive plaster or mastisol. Care should be 
exercised in using mull bandages, for if they are 
applied a little bit too firmly they may cause 
constriction. 

2. The treatment of primary hemorrhage, if 
local compression with dressings is not sufficient, 
is to be accomplished with elastic bandages or 
Knebel’s tourniquet. Hemorrhage from large 
arterial trunks may be controlled by pressure 
with the finger, wrapped if possible with sterile 
gauze. Hemostasis with instruments (ligation) 
should be deferred so far as possible until a 
stationary hospital is reached. 

3. The canal of the bullet should not be probed 
either with a sound or with the finger, nor should 
it be tamponed with a piece of dressing, even if 
it is sterile. This rule holds too, in general, for 
the later treatment of wounds; the sound, dress- 
ing forceps, or finger can be introduced for the 


sake of orientation only immediately before or, 


during the opening of a wound for suppuration. 
4. Fractures should be immobilized by fixing 
both the neighboring joints. In the first dressing 
at the front it is not so important to produce 
accurate coaptation as to see that the bone 
fragments do not rub against each other or exert 
pressure upon neighboring soft parts. This 
fixation may be accomplished by means of a 
plaster dressing if the material is at hand and the 
physician is master of the technique. Generally 
he only applies splints. The Cramer wire splint 
in different sizes is an excellent splint for universal 
use. The fixation of the broken femur is the 
most difficult, especially if the fracture is above 


1These commandments were issued by Professor von Eiselsberg to military surgeons in the present war. 


the middle, as the ordinary Petit’s boots are not 
adequate. For transportation I would recom- 
mend a modification of the Cramer splint which 
has two lateral wings to enclose the thigh and 
pelvis. In the final treatment of fractures of 
the long bones, especially the femur, I use ex- 
tension as much as possible, and finally get the 
patient on his feet again by the use of plaster or 
mull dressings. 

5. The extraction of projectiles is a pressing 
operation only in very rare cases, and even sec- 
ondarily should only be performed when there 
is some special indication for it, as when the 
bullet is causing serious symptoms or can be felt 
immediately under the skin. The desire of the 
patient to have the bullet removed should not 
influence the physician to remove it. The 
réntgen picture makes the diagnosis of the lo- 
cation of the bullet easier, but should not lead 
the surgeon to perform an operation that is not 
indicated. It almost looks as if riéntgenology 
had brought about dangerous attempts at ex- 
traction, by which patients have been injured. 

6. In all painful operations, even painful 
changing of dressings, where injection of mor 
phine is not sufficient, ether should be resorted to. 
Ether vapor and slight ether anesthesia is not a 
dangerous procedure; and local anwsthesia is often 
a failure, especially in phlegmonous processes. 

7. In suppuration the secretion should be 
emptied out by incision and = counterincision 
along the dressing forceps introduced into the 
wound, and then — always under anwsthesia 

a drainage tube inserted. Tamponing of the 
opening should always be avoided. Changing 
a tampon and applying a fresh one is not only 
painful but directly injurious. 

8. In every swelling that is at tirst diffuse, and 
then gives the impression of an abscess and 
causes fever, one should think of the possibility 
of an arterial hematoma — aneurism. 

g. For the sake of maintaining asepsis at every 
stage in the treatment of wounds, the use of 
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strong rubber gloves that can be easily washed 
without any especial care is earnestly recom- 
mended. 

to. Extensive operations should as far as 
possible be put off until the hospital is reached, 
where all aseptic precautions can be rigidly 
carried out and the patient can be kept for after- 
care. In severe injuries of limbs, extensive 
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suppuration, gas phlegmons, or threatened gan- 
grene with septic fever, amputation should not 
be too long delayed and the life of the patient en- 
dangered too much for the sake of preserving an 
injured limb. 

The most important of these ten command- 
ments is: Dressings must be aseptic and military 
surgery as conservative as possible. 





A CASE OF TEMPOROSPHENOIDAL ABSCESS, DISCOVERED BY 
EXPLORATION THROUGH MULTIPLE SMALL INCISIONS 
IN THE DURA, DRAINED AND CURED 


WitH REMARKS ON THE TECHNIQUE OF OPERATION FROM THE STANDPOINT OF THE OTOLOGIsST! 


By JOHN RANDOLPH PAGE, M.D., 


WING to the long duration of this case 
it cannot be presented in detail so only 
the most important symptoms and obser- 

vations will be reported, together with the opera- 
tive findings and technique. 


On March 14, 1914, a young Turk, 22 years of age, with 
a history of no previous ear trouble, complained of a 
pain in his left ear which began that morning. Examina- 
tion revealed a cicatricial drum-membrane with redness 
and swelling in its upper posterior quadrant and a small 

amount of discharge in the canal. Myringotomy was 
performed; and twelve days later a mastoidectomy by 
Dr. MacKenty revealed a sclerotic mastoid with necrosis 
and pus limited to the antrum, attic, and zygomatic 
region. The impression obtained by the operator was 
that a radical mastoid operation would very likely be 
required later. 

Post-operative recovery was uneventful until the fourth 
day when the temperature suddenly rose from 100° to 
103°. During the next three days the patient passed from 
a condition of drowsiness, with occasional delirium, to one 
of more or less stupor, with marked rigidity of his neck. 
Slight Koenig was present. Lumbar puncture could not 
be obtained for he refused further operation, and not until 
three weeks after the onset of this condition, when he 
was fast becoming more stuporous and irrational, was con- 
sent obtained from his relatives for another operation. 
The dura was then exposed over the attic at the point 
suggested by Dr. MacKenty and an area 3 cm. or more in 
diameter was found covered with foul granulations extend- 
ing over the temporosphenoidal lobe forward and upward 
from the tegmen tympani. Marked relief was afforded by 
this operation; the temperature at once subsided, the pa- 
tient’s mental condition cleared, and all signs of meningitis 
disappeared for two days. Then without return of the 
stupor the temperature rose to 104° and he complained of 
intense headache. Through an interpreter it was found 
that a partial aphasia existed. There was also paresis of 
his right arm and the right side of his face. Abdominal 
reflexes on the right side were absent. Babinsky negative. 
His temperature occasionally rose to 104° or 105°, and 
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pulse varied between 80 and 120. Lumbar puncture was 
advised by Dr. Sharpe, who also suggested further explora- 
tion of the dural surface, but strongly advised against 
opening the dura for exploration through the old wound. 
I expressed some doubt as to the advisability of lumbar 
puncture where temporosphenoidal abscess was suspected 
for fear that the reduction of pressure in the ventricles 
might favor rupture of the abscess into one of them. 

With Dr. MacKenty and Dr. Faulkner present, another 
exploration of the dura was made, more bone was removed, 
and the exposure extended in all directions without any 
further extension being found on its surface. Following 
Dr. Sharpe’s suggestion, lumbar puncture was performed 
before this exposure was made and about 15 ccm. of cerebro- 
spinal fluid was withdrawn. There was such marked 
reduction of the intradural pressure after this had been 
done that while exploration of the temporosphenoidal 
lobe for abscess had been contemplated it was now aban- 
doned, for the negative pressure seemed to contra-indicate 
the presence of an abscess large enough to have caused his 
symptoms, and I did not think the “chance of finding an 
abscess at that time warranted the danger of infecting the 
meninges through incision of the dura. Marked improve- 
ment followed this operation; his mental condition again 
cleared, and the headache and temperature subsided. 
The paralysis, however, appeared more marked in the 
face and right arm. There was distinct paresis of the 
right side, almost total in the right arm, less marked in the 
right leg. Abdominal reflexes were absent on the right 
side also. The eye grounds were normal. The cerebro- 
spinal fluid was slightly cloudy but showed no growth 
of bacteria on culture, and the Wassermann was negative. 
There was no further rise in temperature above 100°, 
and the pulse varied between 70 and 100. On May 5 
(eighteen days after this lumbar puncture and further 
exploration of the dura), the following report was made 
by Dr. Foster Kennedy: ‘The patient has right hemiplegia, 
paralysis being most marked in his right arm, optic 
disks clear, no evidence of raised pressure at the present 
time. Apparently considerable aphasia present; tem- 
perature seems to have fallen for the moment; inad- 
visable to do anything more intracranially at present.” 

After the middle of May his hemiplegia and general 


1 Read before the joint meeting of the Eastern and Southern Sections of the American Laryngological, Rhinological, and Otological Society, 
January 9, 1015. 
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condition gradually improved, and the last of May he 
was out of bed and seemed to be on the road to recovery. 
By the middle of June he was walking around the hospital 
with no aphasia, no pain, and able to use his right arm, 
although the hemiparesis was still evident. 

I was now doubtful of his having had a brain abscess 
and thought very probably his symptoms had been due to 
a localized meningitis and encephalitis from the epidural 
abscess found at the second operation, and I rather con- 
gratulated myself that the negative intradural pressure 
resulting from the lumbar puncture had influenced me 
not to explore his brain. Dr. Sharpe, however, still 
maintained that a brain abscess was present, which sooner 
or later would cause trouble, and this proved to be the 
case, for on the night of June 16 the patient could not sleep 
because of the great pain in his head. The following day 
he vomited four times. On the 18th, note was made that 
the patient complained of pain in the back of his neck as 
well. A lumbar puncture performed on June 25 revealed 
a dark straw-colored fluid, but no bacteria showed on 
smear or culture; lactic acid was present; copper reduction 
present; Wassermann negative. The patient was drowsy 
and frequently nauseated. His temperature remained 
between 98° and 99°, pulse between 60 and 70, and he had 
occasional involuntary urination and defecation. There 
was distinct weakness of the muscles on the right side; 
still he occasionally got out of bed and went to the bath- 
room by himself, and there was no Babinski and no Koenig. 

On July 2 he was examined by Doctors Braun and 
Friesner, and myself, and at this time there was noted a 
Babinski in his right foot. Examination otherwise re- 
vealed no focal symptoms in that as far as could be found 
out through an interpreter there was no aphasia and no 
return of the definite paralysis of the arm, etc., as there 
had been previously. However, he had become stupid 
and showed general muscular weakness and apparently 
suffered severe pain in his head, but when thoroughly 
aroused he could, under effort, walk straight with his eyes 
closed, although after the effort he would practically 
collapse, and would sometimes vomit. He could not be 
made to perform pointing tests satisfactorily, although 
when strongly encouraged to attempt them the impression 
given was that they were normal. Diadokokanisis 
(finger and wrist movements) seemed to be the same in 
both hands, possibly less in the right. Movement in 
both hands was equally sluggish and the general muscular 
weakness was marked. 

On July 3 he was prepared for exploration of his tem- 
porosphenoidal lobe. Owing to the previous operations 
the scalp was with difficulty separated from the dura. A 
large exposure, however, was obtained, and the mastoid 
and middle ear cavities were curretted of granulations and 
packed with gauze saturated with alcohol, the wound being 
frequently washed with alcohol and salt solution. Iodine 
was applied, followed by alcohol and salt solution. An 
incision was then made in the dura just over the antrum, 
where it had collapsed into the mastoid cavity, and about 
a drachm of straw-colored fluid escaped after the introduc- 
tion of the searcher. The instrument having been in- 
troduced inward and upward for a distance of 5 cm., it was 
at first thought that it might have entered a distended 
ventricle. Four or five other openings in a concentric 
line from the attic were made and explored without result. 
Then at a point afterward found to be 25 mm. above a 
line drawn from the lower margin of the orbit to the pos- 
terior occipital protuberance, and 23 mm. in front of a 
perpendicular drawn to this line through the middle of the 
tympanum, a large amount of straw- or amber-colored 
fluid, similar to that encountered at the first opening, 
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escaped. This was followed by thick yellowish pus and 
altogether the amount was estimated to be from 6 drachms 
to 2 ounces. Two tubes of this pus were obtained, but 
they were unfortunately allowed to dry up and become 
unfit for examination. The slit in the dura, through 
which the pus was located, was hardly more than 4 mm. 
long, just large enough to admit the searcher with iis 
arms in apposition. When the pus was located the 
searcher was left in position and the opening in the dura 
was enlarged to about 1 cm. After the evacuation of the 
abscess, strips of celloidin tissue were introduced between 
the two arms of the searcher which had been allowed to 
spring open a short distance. Marked improvement im- 
mediately followed the operation. The patient’s mental 
condition cleared, and five days after the operation he 
was able to state that he had no pains in his head, felt 
better in every way, and had no recollection of anything 
that had occurred during the three days preceding his 
operation. A week after the operation he had no aphasia 
and no Babinski. It was diflicult to keep the thin celloidin 
drains in place after the fifth day, and at the end of a week 
they were expelled spontancously. Recovery was un- 
interrupted. 

I was very fortunate in having good consultants 
whose frank discussion during the progress of the 
case was unusually interesting and instructive. 

As all methods of operating for brain abscess 
are more or less open to criticism, and as the one 
pursued in this case is no exception to the rule, 
I wish to present certain points which to my 
mind justify its use in this case. 

In a paper on brain abscess, read before the 
Eastern Section of this Society last year, Dr. 
Sharpe (1), voicing the opinion of several others, 
speaks of this method as “the dangerous and 
unsurgical procedure of puncturing the dura 
‘blindly’ with a needle in search of the abscess 
because of the danger, not only from meningitis, 
but from medullary oedema, when the needle is 
used through a small opening in the infected 

% é . 
area.”’ As against this method he advocates 
exploration for temporosphenoidal abscess 
through a subtemporal decompression opening 
to avoid entrance through the infected field 
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and increased danger of meningitis and medullary 
oedema. 

The question arises, Does not the chance of 
finding the pathway of infection, or “‘stalk,”’ as 
Mr. Ballance calls it, through which the abscess 
may be drained with comparative safety, warrant 
the exploration through the mastoid, and do not 
the advocates of the subtemporal route over- 
estimate the danger of meningitis and medullary 
cedema from systematic exploration through sep- 
arate small incisions in the dura with a searcher 
that does not add to the operation the danger of 
hemorrhage, and which possibly does not produce 
the traumatism to the brain tissue and consequent 
cedema that the more elaborate exposure and 
manipulation of the cortex does in the sub- 
temporal operation? No doubt a subtemporal 
decompression lessens the danger from cedema 
after it has occurred, but it is a question whether 
the dangerous cedema does not occur more 
frequently in exploration by this method than 
by the other. 

In a case (2) reported several years ago, 
pursuing Dr. Whiting’s method of systematic 
exploration through small incisions, at his direc- 
tion I made between sixteen and twenty ex- 
plorations through that number of different 
incisions in the dura with successful location of 
the abscess and recovery of the patient. 

Judging from the literature on brain abscess 
the percentage of cases is not small in which the 
pathway of infection remains visible on exposure 
through the mastoid, through which drainage 
may unquestionably be obtained with the great- 
est comparative safety. Certainly the percentage 
of such cases is not small enough to admit of its 
being entirely ignored in considering the route 
to be employed for exploration. 

With regard to the danger of producing men- 
ingitis by small incisions in the dura contiguous 
to the mastoid wound, considering first only the 
danger of infection from without, it seems to me 
that this danger is comparatively slight, great 
as it may appear at first thought, for although 
the operation is close to, or through, a wound that 
is infected, this wound is pretty thoroughly 
curetted of granulations down to the inner plate 
and its every crevice packed with gauze saturated 
with a strongly antiseptic solution before the 
dura through which the openings are to be made 
is uncovered. Freshly uncovered dura is cer- 
tainly sterile provided it has been exposed with 
sterile instruments and has not been contaminated 
by the operator or his assistants. Granting 
that the exposed dura is momentarily con- 
taminated by the surgeon’s gloves, or instru- 
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ments, the contamination does not have time to 
become established as an infection on its sur- 
face, and before an incision is made other gloves 
are required for all hands, another table of in- 
struments and sponges are put in use, and the 
recently exposed dura is then washed off with a 
strongly antiseptic solution followed by “saline.” 
In the case just reported the dura was wiped with 
a dry sponge and an iodine solution was applied 
for a moment. The wound was then flooded 
with alcohol followed by salt solution, consequent- 
ly any bacteria that rested on its surface during its 
ten or fifteen minutes’ exposure were well taken 
care of. 

Where granulations cover the dura from pro- 
longed epidural infection it is reasonable to main- 
tain, and experience has shown, that the meninges 
beneath such an area are more resistant, through 
adhesions, to infection than are the meninges 
beneath normal dura, and although the granula- 
tions may be so infiltrated with bacteria that 
even heroic treatment with antiseptics will not 
reach them all the added resistance of the menin- 
ges limits decidedly the chance of infection in 
such cases. 

With separate small incisions the whole wound 
can be left open to allow free access to the area 
for drainage of the abscess, and the dura can 
be protected with gauze. On the contrary, a 
large opening in the dura necessitates the split- 
muscle operation to prevent a fatal hernia; the 
wound has to be closely sutured for the same 
reason, which not only interferes with proper 
access to the abscess, but also adds the danger- 
ous possibility of confining infection over the 
large exposure of cortex. With this large ex- 
posure of cortex there is also to my mind in- 
creased danger of meningeal infection both from 
the draining abscess and from without as well. 

The limited number of meningitis cases which 
develop after small incisions have been made in 
the dura exposed to infected mastoid wounds may 
be due to the possibility that with a small nick 
in the dura the pressure of the cortex around it 
causes a limiting adhesion to form before the 
contamination has time to become established 
as an infection, and the larger the incision in the 
dura the less this pressure. 

Dr. Cushing (3) is of the opinion that the route 
to be employed depends on the individual case, 
although in cases of temporosphenoidal abscess 
he seems to think exploration through a subtem- 
poral decompression before the mastoid is opened 
the safest procedure, except “in the ‘initial’ or 
‘latent’ stages where the diagnosis may be in 
doubt” and in cases of cerebellar abscess. 








PAGE: TEMPOROSPHENOIDAL 

Dr. Dench (4) expresses his appreciation of the 
importance of looking first for the avenue of 
infection through the mastoid wound and if 
possible draining the abscess along this route, 
but says that in case an opening has to be made 
through normal dura he prefers to follow the 
decompression operation in the middle cranial 
fossa in cases of suspected abscess above the 
tentorium, and a similar decompression behind 
the lateral sinus where there are evidences of an 
abscess below the tentorium. In either case he 
exposes the dura over a considerable area and 
divides it with two incisions crossing each other 
at right angles. He then packs iodoform gauze 
between the dura and pia and waits from twelve 
to twenty-four hours for ahdesions to form to 
guard against meningeal infection and for the 
decompression area to favor progress of the deep- 
seated abscess to the surface. At the end of this 
time he explores through the incision in various 
directions with a director, and if successful he 
carefully introduces along the director thin 
bladed forceps and retractors to evacuate the 
abscess and aid in the introduction of material 
for drainage. 

Dr. Kerrison (5) shows in a diagram the possible 
danger of creating new pathways for infection 
where the brain is explored in various directions 
through the same small opening in the dura 
and the abscess is not located at the first punc- 
ture. When the cortex is exposed sufficiently by 
Dr. Dench’s method to enable a thorough ex- 
ploration to the widest limits it presents to me 
practically the same disadvantages, already men- 
tioned, that other decompression operations do. 

In a series of 212 temporosphenoidal abscesses, 
operated on with recovery in 50.5 per cent (and 
55 cerebellar abscesses with recovery in 52.8 
per cent), reported by Korner (6), good results 
were obtained where a fistula was found leading 
to the abscess, but this was unusually rare in his 
series, there being only 6 cases noted in the whole 
number (none in the cerebellar), while in Dr. 
Dean’s (7) report the avenue of infection was 
evident in 5 out of 11 cases, and in Dr. Dench’s 
(4) it was evident in 9 out of 21. In KGrner’s 
series the best results were obtained when the 
abscess was opened by the mastoid route and by 
direct trephining of the skull (84.60 per cent 
of the cases recovering from temporosphenoidal 
abscesses, 6.6 per cent from cerebellar). The 
next best results were obtained by opening 
through the mastoid route alone (58.8 per cent 
recovering from temporosphenoidal abscesses, 
56.5 per cent from cerebellar). The most un- 
favorable results were obtained by direct tre- 
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> apd 3. Drawings from a section of the brain, 


ligs 
showing schematically the advantages of exploring the 
brain through separate incisions of the dura as compared 
with exploratory punctures in different directions through 


a single dural incision. In the lower picture the arrows 
indicate possible avenues of pus from an evacuated abscess 
to new foci of infection. (From Diseases of the Ear by 
Kerrison. ) 


phining (41.4 per cent recovering from temporo- 
sphenoidal abscesses, 40.9 per cent from cerebel- 
lar). 

Maier (8) in an article reporting 38 cases of his 
own quotes both Kérner and Neumann and agrees 
with them against the advisability of exploration 
through a decompression opening before the 
mastoid operation has been performed. He 
advocates multiple punctures of the dura with 
a large canula until the pus is located and then a 
wide incision down to the abscess. In 
of cerebellar abscesses he makes exploratory 
punctures through Trautman’s triangle, but 
when pus is found he makes a counter opening, 
and the abscess is drained through the lowest and 
thinnest portion of the occipital bone. 

Exploration with a narrow-bladed knife as 
advocated by many surgeons is to my mind 
extremely dangerous. The knife should be dis- 
carded as soon as incision in the dura is made, 
and exploration should be made with an instru- 
ment less likely to cause hemorrhage. The 
one used in this case I devised at the suggestion 
of Dr. Farrington, of Memphis, and I have since 
learned that Dr. Dean of Iowa City has made 
use of a similar instrument for some time past. 
Like Dr. Cushing’s blunt-pointed — ventricle 
needle it is graduated in centimeters for the sake 
of convenience and safety. 

As a material for drainage Dr. Prime’s (9) 
experiments showed celloidin to be practically 
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non-irritating in the brain and elsewhere in the 
body, so my attention was directed to it for use 
in brain abscess. It can be formed into soft 
or rigid tubes and into the thinnest films, which 
can be boiled and used as a protective tissue or 
for drainage. 

The emphasis laid by many writers on the 
importance of “free drainage” of the abscess 
after its location by puncture is apt to be taken 
too literally. It seems to me that the smallest 
incision through the brain substance compatible 
with drainage is the safest procedure, as the faculty 
possessed by the brain, through its pulsation, of 
expelling substances along a small pathway to 
its surface may to some extent be relied on. If 
later signs of retention appear the moderate in- 
cision had better then be enlarged than at the 
first operation. Counter incision for drainage 
of an abscess in the temporosphenoidal lobe is 
seldom indicated, but when it does become neces- 
sary it would seem wise to follow the method of 
first incising the dura and waiting for adhesions 
to form before penetrating the brain substance, as 
immediate relief has already been afforded and 
the delay is not then dangerous. 

Somewhat in support of this Mr. Ballance (10) 
says, “Drainage through the stalk would, if 
successfully accomplished, remove all urgent 
symptoms and obviate the tendency to death. 
In some cases no doubt such an opening would 
not be sufficient to effect a cure, and the surgeon 
would be obliged to make a counter opening, as 
he would in other parts of the body.” 

The introduction of the operator’s finger into 
the brain for the purpose of locating the abscess 
as advocated by this author seems to me rarely 
justifiable; other methods are less injurious. 

Dr. Dean (7) is of the opinion that where an 
opening in the dura is found through which pus 
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escapes it may be stretched, but the dura should 
not be cut. This to me is sounder doctrine than 
is the “free incision” for ‘free drainage.” He 
also speaks of the danger of uncontrollable hernia 
where even a moderately large incision in the dura 
is so placed that it cannot receive proper mus- 
cular support. This agrees with my own ob- 
servation, but the danger of hernia is not often 
alluded to by other writers. 

Unfortunately, in most of the reports found the 
details of the operative procedure are not given, 
but it seems that exploration in various directions 
through a large dural opening is the most usual 
procedure, except in those cases where the path- 
way of infection is evident. It is for this reason 
that the method of exploration through separate 
small incisions is brought to your attention. 
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A NEW POSITION FOR PROCTOSCOPIC EXAMINATIONS 


By HUGH CROUSE, M.D., F.A.C.S., EL Paso, TExas 


NOR several years the position illustrated in 
this article has been uniformly used by 
the author in making proctoscopic and 

sigmoidoscopic examinations in either sex as 
well as in treating the trigone of the bladder in the 
female. 











| 





The patient is placed face downward on an 
ordinary examining or operating table, the leaf 
of the latter being dropped; two chairs or stools 
padded with pillows or sheets to serve as a shoul- 
der bushing are placed so as to permit the head 
of the patient to pass easily between them, the 


Fig. 1. Central illustration shows position of patient. Upper right-hand corner, urethro- 
scope in bladder. Lower left-hand corner, sigmoidoscope passed into Houston’s valves. 
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Fig. 2. 
into orifices of the leg holders on the ordinary examining 
table. 


A suggestion for shoulder supports to be slipped 


shoulders being supported by the separated chairs 
or stools. While bending over the end of the 
table, the patient is supported by the nurse or 
surgeon, the torso clearing the table far enough 
to avoid pressure by its edge to the lower ab- 
domen. Such pressure in bladder work will give 
a false picture and will also prevent free air in- 
take in that structure. The moment the Swine- 
burn male urethroscope, Kelly cystoscope, Tuttle 
or Kelly proctoscope or sigmoidoscope has passed 
the sphincters of the bladder or rectum, the ob- 
turators are removed, when a suction of air will 
occur, ballooning the emptied bladder or bowel 
in a manner extremely gratifying to the examiner. 
By this means the trigone of the bladder and the 
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meatus of the ureters can be observed, and if 
desired the ureters may be catheterized and the 
trigone treated in the female. 

In either sex the rectum can be inspected and 
treated and the valves of Houston passed under 
observation. After the sigmoidoscope is inserted 
and the obturators removed, the inrushing air will 
dilate the rectum. Dip the handle of the sig- 
moidoscope well between the legs of the patient, 
then advance the instrument; elevate and tip the 
handle, in slow sequence, to the left, then to the 


_ right, and advance, when the upper sigmoid can 


be observed and passed, and the true descending 
colon safely entered by the scope, entirely under 
direct observation. The author has observed 
and demonstrated two-thirds of the descending 
colon with this position. The knee-chest posture 
is difficult for the patient to maintain, the patient 
is easily forced out of position, and the examiner 
has not the thighs of the patient for steadying his 
elbows, nor the space permitted for handy loca- 
tion of instruments, as in the author’s position, 
which patients prefer to the knee-chest posture. 

Operations upon the lower rectum, such as 
bowel-slipping procedures secondary to removal 
of rectovesical, recto-urethral fistulas, have been 
performed by the author with the patient in this 
position, the anesthetic being given as in the 
Cushing position for cerebral decompression work 
upon the skull. 

The author finds this position in many ways 
more advantageous than the knee-chest posture. 
Its points are very well demonstrated by the 
illustrations, which were drawn by the author’s 
artist, Miss Emma Forster. 

Cleansing enemas and preferably oil laxatives 
should be given several hours before examination. 
The author requests patients to take a cleansing 
enema two hours before examination, and to 
have the stomach empty, avoiding diaphragma- 
tic pressure caused by a full stomach. 
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CONCLUSION 


By HORACE PACKARD, M.D., F.A.C.S., Boston 


Professor of Surgery, Boston University School of Medicine; Senior Surgeon, Massachusetts Homceopathic Hospital 


INTRODUCTION 

N the early days of appendicular surgery all 

the cases were easily classified into those 

who died and those who didn’t. The sur- 
geon sometimes got an opportunity to see those 
who didn’t die in the first week or ten days of 
the disease. By this time a bunch had formed 
in the right inguinal fossa which meant that the 
appendix had ruptured and a peri-appendicular 
abscess had formed. By this time it made little 
difference whether the surgeon got in his work or 
not, for Nature had forestalled him and walled 
off the offending member and later brought about 
a more or less imperfect cure by evacuating the 
pus into the intestine, or by sinus externally, 
or by gradual absorption. 

A striking parallel exists between the above 
portrayal and the history of the surgical begin- 
nings in prostatic surgery, differing only as the 
anatomical relations and functions differ. In 
the first few years of the writer’s experience in 
this branch of surgery, not a single case was seen 
but had either gone on to a condition so critical 
from obstruction and cystitis and their sequel 
that early fatality was assured with operation 
or without. Or, if, happily for the patient, the 
obstruction had early become of such character 
that a catheter could not longer be passed, such 
a case sometimes fell into the hands of the sur- 
geon before the vital forces were spent and while 
still the forces of Nature with the surgeon's 
help could repair the damage. Little by little a 
filtrate of common sense has permeated the med- 
ical press and the medical profession, and, through 
these channels, finally the public. It sums the 
matter up in this simple terse way: Prostatism 
is obstruction pure and simple. Drugs are use- 
less. The catheter is a dangerous expedient. 
Mustn’t wait! Mustn’t wait! Mustn’t wait! 
All this has merged into 

A NEW ERA OF PROSTATIC SURGERY 

This new era in prostatic surgery has been 
brought about by one simple change, viz., early 
operation. The campaign of education has 


carried home to the general profession and the 
laity that the surgeon, no matter how cleverly 
and quickly he may remove a prostate gland, 
is powerless to dilate a contracted bladder; he 
may not eliminate a chronic cystitis and pye- 
litis; he cannot easily reduce a diverticulum. The 
success of prostatectomy must be measured, 
therefore, not only by the bare fact of a continua- 
tion of the patient’s life, but also by the con- 
ditions which accompany that continuity. If 
as a sequel of long obstructive prostatic enlarge- 
ment concentric hypertrophy of the bladder-wall 
has occurred to such an extent that the total 
capacity is but an ounce or two, the case cannot 
be recorded as a cure, for the patient will still 
be tormented by day and by night with frequent 
calls to empty the bladder. Likewise, if an 
atonic bladder be the sequel of long prostatic 
obstruction the urine accumulates as in a tone- 
less cloaca and finally overflows when the intra- 
vesicular pressure exceeds the opposing force of 
the prostatic lobes. Furthermore, chronic 
cystitis, a sure sequel of the catheter habit, 
is by no means certain of cure even after 
the most successful prostatectomy. How great, 
therefore, is the contrast in the after history of 
the prostate case who has the obstruction re- 
moved early before irremedial changes have 
occurred above the point of obstruction, and the 
case which has been “nursed”’ along until opera- 
tion is invoked as a last resort, when not more 
than a half or a quarter cure can be expected 

It has been the gratifying experience of the 
writer, in the past three or four years, to find 
on looking over the records that the percentage of 
unpromising cases which have appealed for 
operation has steadily diminished and the per- 
centage of real and perfect cures (distinguished 
from bare facts of immediate recovery from 
operation) has steadily increased. 

This result has been attained mainly, as stated 
above, because of earlier operation before the 
patient’s vital forces are spent. Other factors 
have entered into this question and have un- 
doubtedly exercised some influence. These are: 








1. Improved operative technique. 

2. Improved methods of after-treatment. 

3. Improved methods of anesthesia. 

Operative technique is, after all is said, an 
individual thing. Although surgical operations 
the world over are, at the present time, performed 
after the same general plan, yet individual de- 
tails vary, and upon the details depend our 
definition of a masterly technique on the one 
hand or an indifferent or poor technique on 
the other. To one who has seen Freyer’s tech- 
nique of suprapubic prostatectomy at St. Peter’s 
Hospital in London it seems the very acme of 
perfection because it is by the hand of a master. 
There is no hurry, no dash, but every move counts. 
The suprapubic incision and entrance to the 
bladder is but a momentary affair. One fore- 
finger follows at once deep into the bladder and 
the other into the rectum. A few turns and 
twists of the hand concerned in enucleation and 
the operation is done and the prostate delivered. 
A few moments’ massage of the floor of the blad- 
der over and about the bed of the prostate and 
the introduction of a drain-tube finishes it—all 
told, an operation of five or six minutes. 

Comparisons are perhaps invidious in a paper 
of this character, but they are sometimes helpful 
in emphasizing points which have been overlooked. 
For example, the use of scissors or an artificial 
finger nail are quite unnecessary for breaking a 
way through the bladder mucous membrane 
to start enucleation. An enucleating finger 
protected by a thin aseptic rubber glove can 
work as effectually and intelligently as a bare 
finger; therefore the patient should be given this 
detail of protection against possible septic in- 
fection, as he is given it in connection with the 
operative technique of any other wound inside 
or outside his body. In go per cent and more of 
operable cases a vertical line of cleavage or vul- 
nerability is found at the anterior commissure 
of the prostatic collar (Fig. 1), which opens up at 
once on introduction of the tip of the enucleating 
finger to the prostatic urethra. From this point 
of entrance the finger follows along the line of 
lateral cleavage between the sheath and capsule 
(Fig. 2), with varying degree of ease, according 
to the pathological conditions attendant upon 
the prostatic enlargement. 

A case now and then is met of sclerosed pros- 
tate tough as a ring of tire rubber and with no 
demonstrable line of cleavage. Such cases are 
best managed by a large suprapubic incision, 
the patient in the Trendelenburg position and 
free exposure of the cavity of the bladder by 
suitable retractors, elevation of the prostate by 
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the finger of an assistant in the rectum and 
cutting away the sclerosed prostatic tissue with 
long-handled, sharp-pointed, curved scissors, ac- 
cording to the necessities of the case presented. 


PROSTATECTOMY BY SUPRAPUBIC OR PERINEAL 
ROUTE 

No argument is necessary on this question, 
for it is fast settling itself. It is probably safe 
to say that 99 per cent of prostatectomies are 
at the present time operated by the suprapubic 
route. In England and all over the European 
Continent, it is suprapubic. In the United States 
the persistence of a few individual surgeons in 
the exploitation of the perineal operation has 
temporarily stayed the tide of progress. The change 
from the perineal operation to the suprapubic is 
as positively in the line of progress as the change 
to the modern cesarean section from the old 
crude unsurgical Poro. Many arguments have 
appeared in the medical press in the recent past 
on this question and it is but a waste of time to 
repeat them. There are these important facts, 
however, which stand unrefuted in favor of the 
high operation. 

In the long run the after condition of the 
patient is better as regards— 

1. Ultimate perfect healing of the wound. 

2. Continence and control of the urinary flow. 

3. Preservation and safety of important ad- 
jacent anatomical structures (rectum, perineal 
muscles, membranous urethra, seminal ducts). 

Lesser conditions in favor of the suprapubic 
operation are: 

a. Operation quickly over—averaging not 
over eight or ten minutes—with correspondingly 
little shock to the patient. 

b. But little required in the way of anesthesia 
and correspondingly little post-anzsthetic dis- 
turbance. 

c. Easy control of hemorrhage through mas- 
sage of the floor of the bladder. 

d. Accessibility of wound for after-care and 
preservation of asepsis. (It has been the experi- 
ence of the writer that female nurses are diffident 
about caring for perineal prostatectomy cases; 
therefore the after-care, as far as hospital nursing 
is concerned, falls largely into the hands of the 
orderly, who at best is not trained for accurate, 
careful, skilful nursing.) 

It is remarkable how effective is the simple 
expedient of massage of the floor of the bladder 
in the control of post-operative hamorrhage 
(Fig. 3). It is difficult to explain except on the 
theory that it provokes contractions in the 
tissues surrounding the bed of the prostate, thus 
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Fig. 1. Line of cleavage at the anterior commissure of 
prostatic collar and point of election for beginning supra- 
pubic enucleation. 


shutting up the prostatic veins, arteries, and 
capillaries. It is easily and quickly effected 
immediately after the prostate is delivered. A 
finger in the rectum presses the floor of the 
bladder upward for counter-pressure, while the 
forefinger of the other hand reaches down through 
the suprapubic wound and makes massage-like 
pressure all about the periphery of the prostatic 
bed. 

In clean suprapubic prostatectomies the after- 
care is simple and uncomplicated in the extreme. 
After eighteen hours all tube drainage is dis- 
carded and no irrigation or washing of the bladder 
is needed or permitted thereafter. The patient 
is encouraged to get up and be about on the third 
day. Cases which are unclean at the time of 
operation from previous infection with the 
catheter must be cleaned up as far as possible 
prior to operation. In such cases the question 
of immediate and continuous irrigation and 
drainage must be decided by the conditions 
attendant upon the individual case and the 
judgment of the surgeon. It appears to the 
writer that the simpler this can be arranged the 
better. It is surely more conducive to the 
convalescence of the patient if the products of 
septic infection planted in the bladder prior 
to operation can be washed away from the base 
of the bladder as fast as they accummulate. 
If this be not effectively accomplished, infective 
matter within the first few days following the 
operation enters the seminal ducts, travels quickly 


Fig. 2. 


age between the sheath and capsule. 


The finger follows along the line of lateral cleav- 


to the seminal vesicles and on to the testicles, and 
the embarrassing complication of an acute epidi- 
mitis delays the convalescence. Nothing has 
served so well as through-and-through irrigation 
and drainage as figured in illustration No. 4. It 
consists of a No. 18 soft rubber catheter passed 
into the urethra, the eye end of which is tied to 
a long multiple drain tube which passes out of the 
suprapubic wound, curving laterally over the 
patient and out to a bottle at the bedside. This 
simple scheme has proved more effective and 
easy of management than any other. By simple 
tube connection with an irrigating bag suspended 
at the foot of the bed a warm antiseptic irriga- 
tion fluid of permanganate of potash or boracic 
acid can be kept flowing through the bladder as 
long as circumstances require. 


INFLUENCE OF IMPROVED METHODS IN ANAESTHE- 
SIA UPON CONVALESCENCE 

Those whose experience dates back to the early 
days of prostatectomy can recall cases of post- 
anesthetic pneumonia, serious enough in any 
case, but doubly so in these men of advanced 
years and perhaps feeble general condition. So 
also can be recalled cases of much prolonged 
ether vomiting with all its debilitating effects. 

A most gratifying change has come about 
in these respects since the adoption of gas 
and oxygen anesthesia and spinal anesthesia. 
Either of these methods wipes out at once all 
danger of post-anesthetic pneumonia. From 
gas and oxygen anesthesia the patient awakens 












>, sf 


» é 
222% 4 
9 Om ae le ay 
——— 


A ee 









“sg —_ 
? Huts je s, 


Fig. 3. It is remarkable how effective is the simple 
expedient of massage of the floor of the bladder in the 
control of post-operative hemorrhage. 


before leaving the operating table and begins 
convalescence at once by taking and assimilating 
nutriment about as would occur if no operation 
had been performed. Practically the same course 
follows spinal anesthesia; viz., most gratifying 
and uncomplicated convalescence in comparison 
with the all too frequent disturbing and anxious 
time which used to be the rule, rather than the 
exception, under old methods. The course in 
anesthesia which now seems to yield the best 
result is: 

1. Preliminary (an hour before) hypodermic 
medication consisting of 1/6 grain morphia and 
1/150 grain atropine. 

2. Preparation of the field of operation. 

3. Irrigation of the bladder, which is filled to 
its full capacity and left full. 

4. When every detail is ready, enough gas and 
oxygen are given to produce relaxation. For an 
easy and rapid operation relaxation is an absolute 
necessity. If this does not follow in a few seconds 
enough ether vapor is added to the gas and 
oxygen to secure it. The rest is easily and 
quickly done by the moves described earlier in 
this paper. This is a positive method of anzesthe- 
sia, sure to meet all cases and all emergencies, 
and is, according to the writer’s experience and 
belief, the best. If, on the other hand, spinal 
anesthesia has been selected, while everything 
may go well in the majority of cases, it now and 
then happens that it is not effective in producing 
the desired relaxation, and general anesthesia 
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Fig. 4. 1. Fixation toggle preventing displacement of 
catheter. 2.Multipledrain. 3. Multiple drain and cathe- 


ter fastened to each other by suture. 4. Irrigation bag. 
must be induced. Furthermore, if the case turn 
out to be one which does not yield to finger 
enucleation, a large suprapubic opening must be 
made and the Trendelenburg posture adopted. One 
hesitates to do this lest the anzsthetizing fluid 
already in the spinal canal may gravitate to the 
dorsal and cervical region and produce embarras- 
sing complications. 


CONCLUSIONS 

1. Prostatectomy under ideal conditions, viz., 
early operation and an aseptic bladder, is an 
operation which ranks in safety and permanent 
and perfect cure with any of the established op- 
erations of surgery. 

2. The suprapubic route offers advantages to 
the patient in perfect healing of the. wound, 
safety of adjacent anatomical structure, and 
preservation of normal bladder function, far 
in excess of the perineal route. 

3. The suprapubic route offers to the surgeon 
and those concerned in the after-care a better 
field for a rapid and clean operation and control of 
hemorrhage, better opportunity for mainte- 
nance of a clean wound and aseptic healing, and 
better chance for irrigation and drainage if the 
case happens to be septic prior to operation. 

4. Modern methods of anesthesia (gas and 
oxygen, or spinal) have removed many of the 
menacing complications of older methods. 
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ORTHOPEDIC TECHNIQUE!’ 
By JAMES K. YOUNG, M.D., F.A.C.S., PHILADELPHIA 


Associate Professor of Orthopedic Surgery, University of Pennsylvania; Professor of Orthopedic Surgery, Philadelphia Polyclinic; Clinical 
Professor of Orthopedic Surgery, Woman’s Medical College of Pennsylvania 


N orthopedic operations, successful results 

are often entirely dependent upon the sur- 

gical technique employed, and a brief ref- 
erence to a special technique in a selected group 
of cases should be of interest and advantage to 
the general practitioner of medicine. Since the 
definition of orthopedic surgery includes the 
prevention and the mechanical and operative 
treatment of chronic and progressive deform'- 
ties, it logically follows that a large number of 
various chronic conditions come under the ob- 
servation of the orthopedic surgeon. 

In some localities and in some countries there 
is a tendency to limit the practice of orthopedic 
surgery to the treatment of congenital deformi- 
ties and diseases of the spine; but the skill of 
the orthopedic surgeon has extended this re- 
stricted field, and in a recent reference to the 
orthopedic clinic of the Massachusetts General 
Hospital, Low? shows that the first grouping, 
which included only spinal deformities, flat- 
foot, and rickets, was extended to embrace 
eighteen different groups of chronic deformities, 
among which may be mentioned tuberculosis 
of joints, deformities of chronic polyarthritis, 
of infantile spinal paralysis, and the deformities 
following old fractures and dislocations of joints. 

In the older clinics, as at the Hospital of the 
University of Pennsylvania, where the orthopedic 
clinic has been established for thirty-three years, 
and at the Philadelphia Polyclinic, established 
nearly as long, a great variety of cases requiring 
orthopedic treatment has been observed. To 
accomplish satisfactory results it becomes in- 
cumbent on the operator to develop or invent 
new technique, and the following cases illustrate 
the employment of special technique. 

I. Total excision of the clavicle. 
II. Forcible reduction of dislocation of ilium. 

III. Early operation for psoas abscess. 

IV. Spina bifida; excision of the sac. 

V. New operation for recurrent dislocation 
of the shoulder. 
Arthrotomy of the knee. 
Anastomosis of the external and _ in- 
ternal popliteal nerves for infantile 
spinal palsy. 


2 Am. J. of Orth. Surg., rors, xiii, 396 


1 From a Clinical lecture before the American Orthopedic Association at the Hospital of the University of Pennsylvania, June 17, 


I, TOTAL EXCISION OF THE CLAVICLE 


The following interesting case was operated 
upon at the Polyclinic Hospital: 


M. G., age 12, applied for treatment for osteomyelitis 
of both clavicles. The disease began as an osteomyelitis 
of the inferior maxilla, followed by the same disease in the 
left, jaw and left knee. Examination showed the left 
clavicle bare for about 5 cm. (2 inches), and around this 
was a granulating skin surface. The wound was pro- 
fusely discharging. The laboratory findings showed the 
presence of staphylococci. At the right sternoclavicular 
junction there was an abscess about the size of a walnut. 
The réntgenogram revealed the presence of necrotic bone in 
the clavicular region. 

The clavicle was attached to the sternal ends and de- 
tached about 5 cm. (2 inches) at the scapular extremity. 
An incision was made over the proximal and distal ends, 
and after grasping the bone with forceps it was dissected 
free with an Allis dissector and removed, revealing a very 
jagged condition of the distal end. The periosteum was 
greatly thickened and it was carefully preserved in the 
dissection. After removal, a troughlike space was left 
with a hard glistening appearance. This was gently 
curetted and packed with sterile gauze. There were 
two abscesses over the right clavicular-sternal junction. 
These were opened and 3i of thick yellow pus escaped. 
I] removed the sternal epiphysis and the cavity was curetted, 
packed, and a dry dressing applied. Catgut drainage was 
inserted and the periosteum brought together, except in 
the center, with catgut sutures, and the skin was closed 
with silkworm-gut. Regeneration occurred and a complete 
clavicle has been reproduced with perfect function. 

Il. FORCIBLE REDUCTION OF 
THE ILIUM 


DISLOCATION OF 


Forcible reduction of a dislocation of the ilium 
is well illustrated in the following case: 


Kk. McG., age 26, carpenter by occupation. Family 
history negative for antecedent disease. He applied for 
treatment November o, 1911, and stated that the condition 
had then existed for six months (Figs. 1 and 2). He offered 
the statement that while reaching for a heavy piece of 
timber he experienced a severe pain in the lumbar region 
that later extended down the leg. For ten days he was 
treated in bed for rheumatic fever. He suffered from 
sleeplessness, sleeping only two or three hours at night. 
Upon examination he complained of pain over the right 
sacro-iliac synchondrosis, extending into the right calf. 
The anterior portion of the ilium on the right side, in 
front, was prominent. The posterior superior spinous 
process on the right side was depressed one inch, the 
lumbar spine was acutely curved to the right, with a 
compensatory left curve. The X-ray photograph, by 
Dr. Charles Lester Leonard, showed a separation of the 
pubis with some displacement between the last lumbar 
vertebra and the sacrum, with a tilting of the ilium up- 
ward. 


IQI4. 
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lig. 1. Displacement of ilium before operation. 

The patient was prepared for operation with Buck’s 
extension applied to the left leg for ten days. He was 
placed on his right side and under ether anwsthesia (and 
with the assistance of Dr. M. Behrend, who referred the 
case to me) the trunk was fixed, and strong traction was 
made downward and forward, while under the anesthetic. 
A plaster of Paris cast was applied, and he was returned 
to bed, and leg extension was continued for ten days. He 
left the hospital, with the deformity corrected, wearing a 
spine brace (Figs. 3 and 4). 

The deformity has remained corrected. The photo- 
graph and X-ray reproduction illustrate forcibly the dis- 
placement and correction. 

This is not an isolated instance, as five similar 
deformities have come under my observation. 


III. EARLY OPERATION FOR PSOAS ABSCESS 

In operating for psoas abscess I employ a 
modification of the method as advocated by 
Treves. I employ the same incision as recom- 
mended by him; that is, a vertical cut of about 
six cm. (2% inches) is made in the loin, whose 
center is midway between the lower border of 
the last rib and the iliac crest, about six or eight 
cm. (2% to 3 inches) from the spinous processes 
of the vertebra. The incision includes skin and 
superficial fascia and exposes the dense aponeuro- 
sis investing the erector spine muscles. This 
is divided at its external margin, while a retractor 
is made to push the muscle inward. The anterior 
laver of the sheath covering the erector spine 
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X-ray photograph of displacement of the ilium. 


muscles is next incised, bringing the quadratus 
lumborum muscle into view. So far I follow 
the method of Treves. At this point Treves 
divides the quadratus lumborum as close as 
possible to the transverse processes, the incision 
being made to the full extent of the skin incision. 
In my method! I employ the transverse processes 
as a guide to safety. Instead of dividing the 
quadratus lumborum until the muscle is divided 
to the full extent of the skin wound, I insert an 
Allis blunt dissector into the fibers of the quad- 
ratus, to the outer side of the extremity of the 
transverse process of the third lumbar vertebra, 
separating them sufficiently to expose the psoas 
muscle, thus avoiding the wounding of the 
abdominal branches of the lumbar arteries. An 
interesting case is the following: 

L. M.,age 7. Family history for tuberculosis was nega- 
tive. The mother noticed that the child was bent for- 
ward on the right side and two days later he complained 
of pain in the hip, and there occurred frequent “night 
cries.’ The lad was admitted two days later to the 
accident ward of the Polyclinic Hospital, with a leucocyte 
count of 18,000, temperature 102°, pulse 120, respiration 
40. I found the right thigh flexed, but the movements ol 
the right hip-joint were otherwise normal; there was no 
fullness in the iliac region, but there was marked tender- 
ness in the right lumbar region, with spinal rigidity. Six 
days later the abscess was evacuated by posterior dis- 
section through the lumbar region, the packing removed 
five days later, and the wound healed twelve days from 


‘James K. Young. Early Operation for Psoas Abscess. Penn. M. J.. 


tgtt, July. 
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Displacement of ilium after forcible reduction. 


Fig. 3. 


the time of operation. He was discharged one week 
later wearing a plaster of Paris cast. To obtain the best 
results in early operation, an accurate diagnosis must be 
made and confirmatory evidence be adduced by means 
of the X-rays. If the operation is not performed early, 
the entire psoas muscle becomes filled with pus, and if 
this pus gets below Poupart’s ligament, drainage is difil- 
cult, even when through-and-through drainage is estab 
lished. The advantage of an early operation is a more 
prompt and thorough recovery; again, it is preferable in 
cases of mixed infection; the packing should be removed 
early to encourage prompt closure of the wound. 

IV. SPINA BIFIDA EXCISION OF THE SAC 

Joseph L., age 2 weeks, was brought to the Polyclinic 
Hospital, September, 1913. The child had been born by 
breech, was small but well developed except for a large 
sessile tumor over the sacro-iliac region. Both lower ex- 
tremities were feeble and there was present marked 
bilateral talipes equino varus. Five other children, rang 
ing in age from 4 to 16, were all normal, mentally and 
physically. The tumor, a multilocular meningocele, had 
ruptured, but was not infected. This was protected and 
healed with an antiseptic dressing. In March, following, 
the tumor was removed by dissection under a special 
technique developed by the writer for this particular 
case. With the patient lying on his face, he was sus- 
pended by his feet at an angle of 45°. Two fluid ounces 
of spinal fluid were removed from the cyst and preserved 
warm in a syringe for subsequent use should convulsions 
occur from excessive loss of spinal fluid. A large incision 
was made extending into the sound skin; this was dissected 
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Fig. 4. 
reduced. 


X-ray photograph of displaced ilium forcibly 


up and the adherent part of the sac was included in the 
incision and removed. No flaps of bone were used to 
close the opening. The opening was small, about the 
size of a lead pencil. The opening was closed by through 
and-through catgut sutures through its base and a purse 
string catgut suture. 

Before the final tying of the sutures, one ounce of spinal 
fluid was thrown in, to raise the proper tension, on account 
of the large amount of spinal fluid lost. (The inverted 
position that the child was placed in is thus explained 
to prevent the outilow of the spinal fluid and to allow 
of its proper gravitation when it should be injected.) 

A flap was made from the surrounding parts and the 
skin flaps brought together with silkworm suture. A 
rubber dam was attached to the skin by collodion below 
the line of incision to protect the wound from infection. 
Tension on the sutures was relieved by the application 
of broad strips of adhesive plaster, placed over the gauze 
dressing. The patient was kept on his face for two weeks 
and in this position was nursed by the mother. An 
enema was administered every five hours to secure a 
free evacuation of the bowels and to avoid soiling of 
the dressings, this being the natural interval between stools 
for a child of this age. No spontaneous or voluntary 
action of the bowels was permitted. Twenty-four hours 
after operation the child became unconscious from a severe 
convulsion and appeared completely cyanosed, and was 
given chloral hydrate per rectum. Primary union 
was secured and the photograph shown was taken eleven 
days after the operation. The child is still living, the 
spinal operation was entirely satisfactory, but the par 
alysis of the legs continues. It seems worthy of remark 
that before operation the child's head had been increasing 
in size, and the sac had become very thin, so that it was 
threatened with spontaneous rupture; and notwithstand- 
ing the excessively high mortality in selected cases (87 
per cent), the operation was undertaken. 











Recurrent dislocation of the shoulder showing 


Fig. 5. 
line of incision. 


Vv. NEW OPERATION FOR RECURRENT DISLOCA- 
TION OF THE SHOULDER 

This is best illustrated by the recital of a case. 

W. R., age 24, an artisan by occupation, was referred 
to me by Dr. Robert L. Gray.! The patient offered the 
statement of much suffering, as a result of recurring dis- 
location of the left shoulder. His family history was nega- 
tive and he presented an athletic appearance. The in- 
jury was received while playing a game of soccer. The 
recurrence took place when the arm was extended from the 
side of the body, with the forearm and hand also extended. 
The dislocation repeated itself several times in the course 
of a day, and was associated with great pain and inability 
to perform the routine duties of the man’s occupation. 

At this point may the writer be permitted to 
say that the operation for recurrent dislocation 
of the shoulder, by plaiting or other operation 
upon the capsule, has been satisfactory, in some 
instances, in his hands, and also that capsu- 
lotomy, capsulorrhaphy, etc., have been success- 
fully tried; but an operation that would seem 
preferable was suggested to me by Dr. Oscar 
H. Allis, of Philadelphia, which appears to be 
mechanically correct and in this one particular 
instance resulted in perfect restoration of func- 
tion. Since the dislocation occurred in the 
extended position, it was proposed to divide the 
lower portions of the insertions of the pectoralis 
major and the latissimus dorsi muscles, and by 
holding the arm in an extended position for two 
weeks to lengthen this portion of the tendon, 
the contraction of their lower portions could not 
reproduce the dislocation. 


1James K. Young. Recurrent Anterior Dislocation of the Shoulder 
Am. J. Orth. Surg., 1913, October. 
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Before performing the operation, Dr. Allis 
illustrated his modus operandi upon the cadaver, 
and I performed it twice upon an emaciated 
subject in the dissecting room; while another 
dissection, complete in every detail, was made 
upon a muscular subject through the courtesy 
of Professor Addinell Hewson at the Philadelphia 
Polyclinic. In the living subject I first locate 
the pectoralis major. A grooved director is 
placed below the muscle and its lower portion is 
divided. The long tendon of the biceps may 
be displaced inward, while the broad flat tendon 
of the latissimus dorsi may be hooked up with 
the finger or some such blunt instrument as an 
Allis dissector. The insertion of the muscle is 
exposed and the lower half divided. 

In this particular patient the technique that 
was devised is as follows: 


The bicipital groove was exposed by an incision over 
the space between the deltoid and the pectoralis major 
muscles; the cephalic vein was displaced outward. The 
lower half of the pectoralis major was divided close to its 
attachment, and so separated from its attachment that 
its leverage action upon the shaft of the humerus was 
diminished, instead of pulling the bone up and out of its 
socket it could no longer dislocate. The same was done 
to the trapezius: it was divided in the same manner, and 
upon the cadaver it is possible to reach this muscle through 
the same incision; but in this particular subject I was 
unable to reach the insertion of the trapezius through 
the same wound, and divide its lower attachment, so that 
a second incision was made necessary in the axilla. 

The pectoralis major and the deltoid muscles were 
brought together with deep catgut sutures. The skin 
edges were brought together with a continuous suture and 
the arm dressed in an extended position upon a splint. 
The splint employed was an anterior right-angled splint, 
whose free ends were united with a third piece of wood 
converting the well-known right-angled splint into a 
triangle. The arm was kept shoulder high; one side of 
the triangle, about a foot in length, supported the arm; the 
other side was applied against the chest. This peculiarly 
shaped splint was called into requisition because of the 
firm support that it gave the patient, and proved most 
effective, although complained of by the patient as being 
both cumbersome and painful. The arm was maintained 
in an extended position for a period of two weeks. The 
patient made a perfect recovery, there has been no loss of 
power as compared with its fellow, there has been no re- 
currence, and the man is pursuing his usual vocation and 
indulges in his favorite game of soccer. 


VI. ARTHROTOMY OF THE 

The writer advocates in some instances a 
semicircular incision of the joint, in order to 
secure a thorough exposure of the articulation 
(Fig. 6). This he has employed in a number of 
instances and no ankylosis has followed. A good 
example of the writer’s technique is the following: 


KNEE 


C. S., age 18 years, fell on the ice, violently striking his 
patella, and marked disability developed one year later. 
He was suffering from ankylosis of the right knee-joint, 
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and he came to me wearing a leather splint. He stated 
that he had consulted with a number of physicians, and 
at that time his knee was flexed to an angle of ten degrees, 
was painful and ankylosed. An X-ray plate revealed no 
bony obstruction, but there was a thickening that was 
located’ over the anterior portion of the tibia. 

I made an incision slightly below the center of the 
patellar ligament one and one-fourth cm. (1 to 2 inches). 
With a second knife the patellar ligament was divided 
above its middle, in order to avoid the subpatellar bursa, 
and the incision was carried laterally to within 5g cm. 
(%4 inches) of the skin incision on either side. Care 
must be taken not to divide the lateral ligaments. With 
the third knife the ligamentum mucosa was divided, giving 
complete exposure of the joint. Thus there are ‘three 
knives employed. 

There was a thickened mass over the subpatellar bursa 
which was removed. (If diseased, the subpatellar bursa 
is to be removed; if not, it is allowed to remain untouched.) 
The cartilage on the surface of the femur was white and 
smooth and not diseased. There was some thickening 
of the synovial membrane. The thickened mass on the 
anterior portion of the articular surface of the tibia was 
removed with the chisel. Care was taken not to injure 
the crucial ligaments. The divided edges of the synovial 
membrane were brought together with fine chromacized 
catgut; the edges of the patellar ligament were brought 
together with kangaroo tendon and mattressed sutured, and 
the skin incision with silkworm-gut. 

A dry gauze dressing was applied and a posterior brack- 
eted splint was adjusted. The patient made an unevent- 
ful recovery. The limb was kept in an extended position 
for ten weeks, when massage and passive movements were 
instituted. He used a mechanical device known as a 
“teeter,” which was fastened to his limbs and which he 
used with a rocking chair, and which soon brought flexion 
up to 90 degrees. Extension remained complete after the 
operation. Flexion has since been improved to the normal 
degree. He has had no recurrence of the ankylosis. 


VII. ANASTOMOSIS OF 


TERNAL 
SPINAL 


THE EXTERNAL AND IN- 
POPLITEAL NERVES FOR INFANTILE 
PALSY 


E. M., age 8 years, suffered from paralysis of the ex- 
ternal popliteal or peroneal nerve. At the time of appli- 
cation for treatment the patient had no acetonuria and no 
reaction of degeneration, although there was some atrophy 
of the limb. The operation, which was performed, of 
anastomosing the external into the internal popliteal nerve, 
well illustrates the technique to be employed in cases of 
this character. A diagonal incision was carried longi- 
tudinally through the popliteal space from the inner side 
above, to the outer side below. The sciatic nerve was 
located at the upper part of the incision, and the internal 
popliteal was first located near the median line, and the 
external popliteal was found at the outer side. 

The external popliteal nerve was divided across near the 
upper part of the internal popliteal nerve. It was carried 
across and a long incision was made in the internal pop- 
liteal. The cut, or proximal extremity of the nerve, was 
inserted into this cut in such a manner that the axis cyl- 
inder pointed in the direction of the body, and was held 
in place by three sutures: one above, one below through 
the sheath of each nerve, and one on the far side through 
the lower surface of the sheath, attaching it to the sheath 
of the uncut nerve.! 


_JJames K. Young. Surgical Treatment of Infantile Palsy. 
Clin., r9r4, September 26. 
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Fig. 6. 


method. 


Arthrotomy for ankylosis by the author’s 


The cut or proximal extremity of the divided nerve 
was covered with a flap of fascia, and sutured down so as 
to prevent the formation of a neuroma. 

Double ‘‘o”’ chromic sutures were used to attach the 
nerves. The limb was encased in a cast before the pa- 
tient came out of the anesthetic, so that there would be 
no movement of the part. Sensation returned in twenty- 
four hours, and there was noted some improvement in the 
motor power of the nerve. No vasomotor or trophic 
changes occurred. 


It is to be remembered that in operations of 
this character, the nerve is to be manipulated 
as little as possible, and the operation should 
be done as quickly as possible, so as to avoid 
accidental injury to the delicate structures. 
In the anastomosis the separation of the sheath 
is feasible in large nerves, but it is difficult in 
smaller nerves to attach the sheath of the an- 
astomosed nerve to the sound nerve. 

From the ideal standpoint, it would be highly 
desirable at all times, were it possible, to place 
the axis cylinder of the divided nerve in relation 
to and parallel with the axis of the unaffected 
nerve. 

The two questions of paramount importance to 


the surgeon are: What interval has occurred 
since the onset of the palsy? What are the 


electrical reactions of the muscles? Cases of 
infantile paralysis vary so greatly in the rapidity 
and amount of regression that period of time 
seems less vital than muscular reactions. The 
occurrence of the reactions of degeneration at 
once contra-indicates the operation. 
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TARNIER AXIS TRACTION RODS APPLIED TO THE SIMPSON 


OBSTETRIC FORCEPS 


By FREDERICK C. IRVING, M.D., Boston 


“NHE Simpson forceps presents several ad- 
vantages. It has a correct cephalic and 
pelvic curve, a simple lock which permits 

easy articulation, and handles which approximate 
when the instrument is properly applied, thus 
preventing serious pressure on the baby’s head. 

The system of traction rods on the Tarnier 
forceps has a generous perineal curve. Other 
devices with slight or no perineal curve must be 
carried so low when the operator attempts to 
make traction in the axis of the superior strait 
that the perineum is often torn and the rods con- 
taminated by rubbing over the anus. Correct 
traction in the axis of the superior strait is im- 
possible with absolutely straight rods, as the axis 
itself if continued downward passes through the 
tip of the sacrum. The Tarnier traction device 
has three swivel joints operating in three planes 
of space. This gives the effect of a universal 
joint and permits the head to follow its own 
natural path during delivery. Rotation to the 
arch and extension at the proper time are allowed 
with as close an approach to nature as is possible 
with any instrument. 

The first cut shows the Tarnier traction device, 
as modified by the writer, applied to the long 
Simpson forceps. In the second illustration are 
displayed the various parts of the instrument. 
The traction rods, A, A, are two flat pieces of 
steel, easily detachable for cleaning, but at other 
times carried on the under surface of the shanks 





Fig. 1. 
device applied to the long Simpson forceps. 


Forceps complete, the modified Tarnier traction 


of the forceps and held in place by knob-headed 
pins which impinge upon the inner margins of the 
shanks in exactly the same manner as on the 
forceps designed by Friedman. After the for- 
ceps are applied to the baby’s head, if the opera- 
tor wishes to use the traction rods he releases 
them by gentle pressure upon the heads of the 
pins. Each flat rod is then inserted into the 
outer side of the Y-shaped traction attachment, 
B, B, which is slotted to receive it and so cut that 
it forms a double mortise joint. The diameter of 
the round arms of the Y-piece is exactly the same 
as the greatest breadth of the traction rods enter- 
ing them. Consequently the two tenons on each 
traction rod extend in their respective mortises 
through the arm to the inside. With the rods in 
place the tubular collars, C,C, are pushed up 
until their ends impinge upon the shoulders 
which carry the knob-headed retaining pins. 
Each collar is at all times prevented from slipping 
by a friction spring, D. This makes a coupling 
of such great strength and rigidity that the long 
arm of the traction device from the wing-nut 
at its end to the button which holds the rod in 
the eve of the blade is, in effect, one piece of 
metal. 

The handle-lock, E, is from the Good forceps 
and the set screw, F, which prevents undue com- 
pression, from the Elliott instrument. The 
photographs were made by Mr. L. S. Brown of the 
Massachusetts General Hospital. 





lig. 2 
g. 2. 
attachment; C, C, collars; D, friction spring; 
lock; I’, set screw. 


A, A, traction rods; B, B, Y-shaped traction 
Ek, handle- 
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THE MANDIBLE' 


By THOMAS L. GILMER, M.D., Cutcaco 


PERATIONS for shortening the mandible 
have been successfully performed by 
Babcock of Philadelphia, Blair of St. 

Louis, Harsha of Chicago, and others, and to 
these surgeons I am indebted. 

Protrusion of the mandible may be apparent 
or real. If there is lack of development, antero- 
posteriorly of the maxilla, then, though the 
mandible be normal in length, it may apparently 
be too long. 

In the case I am presenting for your considera- 
tion there was over-development of the mandible 
and an under-development of the maxilla. On 
account of the under-development of the maxilla, 
to have secured a more normal occlusion of the 
teeth it would have been necessary to have 
shortened the lower jaw to an extent which | 
believed would not have ‘been justifiable, since 
it would have destroyed the symmetry which 
should exist between the forehead, nose, and chin. 

In this case sections were removed on each 
side of the mandible at the angle. This site was 
chosen that I might with greater certainty be 
able to do a submucous operation, there being a 
greater thickness of the overlying soft tissues in 
the oral cavity in this locality than farther for- 
ward, Opening into the oral cavity is, of course, 
to be avoided if possible. On the right side an 
incision at the lower border of the mandible, one 
and one-half inches in length, was made through 
the soft tissues backward from the facial artery, 
the skin being drawn outward while the incision 
was being made, in order that the scar might 
rest under the jaw in the shadow line. The soft 


tissues overlying the periosteum were dissected 
upward on both the outer and inner surfaces of 
the mandible, the periosteum being undisturbed 
in its relation to the bone. The bone on the 
opposite side of the jaw was exposed in the same 
manner. The soft tissues on the outer surface 
of the jaw with the parotid were retracted upward 
and backward, those on the lingual side toward 
the median line. The size and shape of the seg- 
ments of bone to be removed had been previously 
determined by Dr. Joseph Eisenstaedt, by mathe- 
matical calculation. Two incisions were made 
in the bone with a circular saw, the cuts extend- 
ing two-thirds the distance from the base of the 
jaw at the angle upward; the distance between 
the incisions representing the shortening and 
change in the angle of the jaw, desired. This 
operation was duplicated on the opposite side 
of the mandible. Since it is easier to drill the 
holes in the bone before its complete separation, 
they were now drilled to receive the heavy im- 
mobilizing wires, and the wires inserted in the 
holes. With rongeur and chisels the remaining 
uncut portion of the segments of the bone on each 
side were now removed. 

Bands connected by bars had previously been 
cemented to the teeth on both sides, above and 
below, by Dr. Eisenstaedt. The teeth were now 
occluded and held in occlusion by wires lashing 
the lower to the upper bars. The ends of the 
heavy wires previously passed through the bones 
were now twisted together, bent down, cut off, 
and smoothed. This drew the ends of the bones 
into close apposition. The soft parts were re- 





Fig. 1. 
of mandible to maxilla. 


Casts made before operation showing relation 


1Read by invitation before the Chicago Surgical Society, February 5 rors. 


Fig. 2. Casts made after operation showing new rela- 
tion of mandible to maxilla 


(See discussion on p. 742.) 
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A small drain of 
gutta percha tissue was placed in each wound, 


placed and properly sutured. 
and dressings applied. Two upper incisor teeth 
were missing, therefore danger from emesis was 
slight. The mandible was immobilized for six 
weeks, when the fixation apparatus on the teeth 
was removed. The recovery was prompt and 
uneventful. 

It is well known that function is soon restored 
after resection of the peripheral branches of the 
fifth nerve in the treatment of trifacial neuralgia. 
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Photograph after operation. 


Fig. 4. 


In experimental operations on dogs, I have found 
that even when all of the third branch of the fifth 
nerve was removed from the inferior dental canal 
.t was completely restored in a few months’ time 
and the pulps of the teeth showed no histological 
changes. Therefore, as time is an important 
factor in resection of the mandible, no attempt 
was made in this case to save the dental nerve 
intact. It is less than five months since the opera- 
tion was performed, and nerve function is already 
practically restored. 
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THE SIMPLICITY OF 


By J. M. 


IMPLICITY should characterize all surgical 
S procedures, and is particularly demanded 

in operations which have to deal with 
emergencies. 

In recent years the efficacy of blood trans- 
fusion has been abundantly proven, and the 
surgical world cheerfully acknowledges its debt 
to Crile for his work in establishing this ancient 
therapeutic measure on a scientific, practical, 
and safe basis. 

Transfusion has been performed by a number 
of different technical methods, among which 
may be mentioned: First, end-to-end suture of 
vessels of donor and recipient, with or without 
mechanical aid, after the manner of Carrel 
(1) and Horsley (2); second, end-to-end anas- 
tomosis by means of a canula, such as that of 
Crile, Elsberg, or Soresi; third, indirect anas- 
tomosis of vessels through the intervention of 
glass or metal tubes or rubber bulbs, after the 
manner of Brewer (3), Bernheim (4), and 
McGrath (5); fourth, indirect transfusion by the 
withdrawal of blood from the vessels of the 
donor into a suitable receptacle and its injection 
into the circulation of the recipient. 

Indirect transfusion may be subdivided into 
two important methods: 

(a) The syringe canula methods of Lindeman 
(6), Crotti (7), and others; and 

(b) The paraffinized glass tube method as 
practiced by David and Curtis (8), Satterlee and 
Hooker (9, 11), and particularly by Kimpton 
and Brown, by means of the instrument first 
described by them in the Journal of the American 
Medical Association, July 12, 1913 (10). 

I have no adverse criticism to offer concerning 
any of the methods of transfusion in present 
use further than to say that some of them, 
particularly the end-to-end anastomosis of the 
vessels of donor and recipient, have proved rather 
too tedious and difficult of execution and rather 
too uncertain in results for the operation to have 
attained that general usage to which its great 
value as a therapeutic agent entitles it. I would 
especially commend to the attention of those 
interested in transfusion the instrument de- 
vised by David and Curtis. Their method 
presents some ingenious and valuable features, 
but is hardly so simple as the one under discus- 
sion. 
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BLOOD TRANSFUSION BY MEANS OF THE 
KIMPTON-BROWN 


MASON, M.D., F.A.C.S., BrrmincHamM, ALABAMA 


TUBE! 


Without going into the details of the different 
operations for transfusion which have been 
heretofore brought forward, I desire to present 
to your attention the Kimpton-Brown tube and 
to describe the technique of transfusion by this 
method. 

The special instruments consist of the Kimpton- 
Brown tube and an ordinary cautery bulb. The 
tubes are of two sizes and are graduated up to 
100 ccm. and 250 ccm., respectively (Fig. 1). 

Other instruments needed (Fig. 2) are such 
knives, scissors, tissue and artery forceps, needles, 
and sutures as may be necessary to expose the 
veins of the donor and recipient. A fine sharp 
knife, such as a cataract knife, is best used for 
opening the veins; and mosquito clamps, fine 
hooks, or very small forceps should be on hand 
for catching and steadying the exposed veins. 
If more than one tube is to be filled, it is well 
to have a few Crile clamps to occlude temporarily 
the vessels while the change to second tube is 
being made. A hypodermic syringe for injection 
of the local anesthetic is also essential. 

The safety and success of the operation depend 
upon the proper preparation of the tube. This is 
simple, and consists in giving it a uniform coating 
of paraffin over its entire inner surface. This 
is accomplished by placing in the tube about 
1 cu. in. of paraffin, wrapping the tube in a towel 
and sterilizing it in the autoclave. When the tube 
is removed from the autoclave and allowed to 
cool somewhat, it may be greatly rotated, under 
aseptic precautions, until the entire inner sur- 
face is coated with the liquid paraffin, which 
quickly hardens, the excess being allowed to run 
out before solidification has taken place. It 
is then wrapped in a sterile towel, protected from 
injury by cotton, and laid inside until needed. 

Another way is to let the entire mass of paraffin 
solidify in the tube, and, when ready to use, heat 
the tube over an alcohol lamp or gas flame until 
the paraffin is melted, when the uniform coating 
is obtained and the excess drained off. After 
placing a small piece of sterile cotton in the outer 
end of the side tube, for filtration of the air, the 
tube is ready for use. 

Under local anesthesia a vein at the bend of 
the elbow of the donor is exposed and freed for a 
distance of 1 to 1% inches, and a vein in the arm 
or any other superficial vein of the recipient is 


' Read before the Southern Surgical and Gynecological Association, Asheville, North Carolina, December 15, 1914. 











The Kimpton-Brown tubes; two sizes, 100 ccm. 
Cautery bulb. 


Fig. 1. 
and 250 ccm. 


similarly exposed. A ligature is placed around 
the vein of the donor and tightened or tied 
proximally (Fig. 3). 

Traction is made on this ligature, which 
elevates the vein, and it is opened longitudinally 
with the cataract knife. The edges of the in- 
cision in the vessel are held apart by the assistant 
with mosquito forceps, fine hooks, or small tissue 
forceps, and the tip of the tube, directed to the 
periphery, is inserted into the lumen of the vein 
(Figs. 3 and 4). 

The donor is directed to open and close his 
hand slowly, and the pumping effect then brought 
about will fill the larger tube in from 1 to 3 
minutes. Constriction around the upper arm is 
not usually necessary but will accelerate the flow 
of blood. When full, the tube is quickly with- 
drawn and turned on its side in such a manner 
that the tip of the tube and the end of the side 
tube are uppermost (Fig. 5). These are so placed 


that when held in the manner illustrated in 
Fig. 5 no blood will escape from the completely 


filled tube. 

As the tube is withdrawn the vein is clamped 
temporarily for further use, or left to an assistant 
for closure if no more blood is desired. 

The vein of the recipient is treated exactly as 
that of the donor, except that it is ligated distally, 
and, when opened, the tip of the tube is directed 
centrally (Fig. 6). 

The cautery bulb, previously sterilized, is 
attached to the side tube, very slight pressure is 





SURGERY, GYNECOLOGY AND OBSTETRICS 











i 


Instruments necessary for performing trans- 
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Fig. 2. 


fusion with Kimpton-Brown tube. 


exerted, and the blood flows into the vessels of 
the recipient at a rate which is always under 
control. 

If more blood is desired, the operation is 
repeated with a fresh tube; otherwise nothing 
remains to be done except to close the small 
wound made in exposing the veins. 

The entire operation is quickly performed, 
and if the tube has been properly prepared and 
there is no undue delay in transferring the blood 
from donor to recipient there will be no coagu- 
lation. 

If Vincent’s mixture (consisting of paraffin 
2 parts, vaseline 2 parts, stearin 1 part) or 
paraffin of a low melting point has been used, 
the tube is quickly cleansed by running hot water 
through it, after which the moisture should be 
removed with alcohol and ether. 

A few minor but important points in technique 
should be borne in mind. 

1. In transferring the tube, the thumb should 
be placed over the cork and one finger should be 
placed over the end of the side tube, as illustrated 
in Fig. 5. It is never necessary to touch the tip 
of the tube. Kimpton places two fingers on the 
cork and his thumb over the side tube, which 
accomplishes the same purpose. 

2. When the blood is being injected into the 
vein of the recipient, the thumb pressure on the 
cork should be constantly maintained as in Fig. 7, 
else it might be forced out of the tube. If this 
should occur, the palm of the hand placed over 
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Fig. 3. 
tube ready to be introduced into vein, the tip directed 
peripherally. 


Donor’s vein exposed, ligated centrally, and 


the end of the tube will effectually close it and 
allow the transfusion to proceed. 

3. The transfusion should be stopped before 
the last few cubic centimeters of blood have 
escaped, as the entrance of air into the vein is 
thereby avoided. 

The experimental work for the perfection of 
this tube and the development of the operation 
was carried on by Kimpton and Brown in the 
Department of Comparative Pathology of Har- 
vard University (10). It has now passed far 
beyond the experimental stage. 

In a personal letter Dr. Kimpton tells me that 
he has used it successfully in more than forty 
cases; that it is used in all the Boston hospitals, 
and that it is used exclusively in Cushing’s clinic, 
where over fifty successful transfusions have 
been performed. Our experience with it in 
Birmingham has been uniformly favorable. It 
has been used by different surgeons who have 
become familiar with its advantages in twenty- 
three cases that I know of, a number of these 
being in my own hands. The oldest of my 
patients was a man of 78 and the voungest a 
baby of 5 months. 

I have recently noticed the criticisms of this 





Fig. 4. Tube in donor’s vein, and blood flowing into the 


tube. 


method of transfusion by Bernheim and Jones, 
in which they say: 

“The disadvantages are rather formidable,” 
one of these being that the vessels of the donor 
and recipient must be exposed by incision and 
prepared with great care in order to prevent clot- 
ting and failure of the blood to flow, the other 
being the bulky, awkward glass cylinder, which 
will occasionally break (12). 

The incisions required do not differ in char- 
acter or extent from those employed in suture or 
canula methods, and the preparation of the 
vessels is simpler. I do not consider exposure of 
the veins a serious drawback. It is a matter of 
no moment to donor or recipient in the presence 
of acute hemorrhage or other emergency, and 
will be readily assented to in any chronic con- 
dition where transfusion is indicated. 

This operation has a distinct advantage over 
the anastomosis methods, in that if clotting occurs 


=~ 


Fig. 5. Proper method of holding the tube while trans 
porting blood from donor to recipient. 











Fig. 6. Recipient’s vein exposed, ligated distally, and 
tube filled with blood ready for introduction into vein, 
the tip of the tube directed centrally. 


it is immediately detected. That the size of the 
tube has not been a drawback is attested by the 
extensive use that has been made of the method 
wherever it has been introduced. 

The coating of the tube with paraffin presents 
no difficulties, and the accidental breaking of the 
glass can only be guarded against by using such 
care as an operation of this importance demands. 

I believe more successful transfusions will be 
performed when the veins are exposed and opened 
than when punctured through the skin with 
canula or needle, therefore, | do not favor the 
modification Bernheim and Jones suggest — that 
of attaching a Lindeman canula to the tip of 
the tube. One very great advantage of this 
method is that donor and recipient do not have 
to be brought in contact with each other as in 
the anastomosis methods. Indeed it is not ne- 
cessary that they be closely approximated, or 
even in the same room. This feature contrib- 
utes largely to the convenience of the method 
and makes it available under surroundings 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 





‘ 
a \ 


Fig. 7. Tube in position, the bulb attached, and the 
blood being slowly forced into the vein of the recipient. 


where direct or indirect anastomosis might be 
impossible. 

While the last word has not been said concern- 
ing either the technique of transfusion or its many 
other problems, I consider the Kimpton-Brown 
technique the simplest and surest method vet de- 
vised, and one that may be used by the sur- 
geon with perfect safety in the hospital or in the 
home. 

A wider acquaintance with its advantages 
should result in a great broadening of the field 
of successful transfusion. 
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CORRESPONDENCE 


THE USE 


OF THE 


BROAD LIGAMENTS 


IN OPERATIONS 


FOR RELIEF OF CYSTOCELE 


To the Editor: In the issue of SURGERY, GYNE- 
COLOGY AND OssTETRIcs for March, 1915, I have 
read with great interest the article by Dr. C. H. 
Mayo entitled, ‘‘ Uterine Prolapse with Associated 
Pelvic Relaxation.”” No discussion of the dynamics 
of the female pelvis is indulged in, nor of the etiology 
of the condition. There is presented, however, a 
beautifully illustrated description of an operation 
for its relief. The feature that especially interests 
me is the fact that he utilizes the broad ligaments as 
a support to the bladder for the relief of cystocele. 
Therein he applies a great principle of support 
that Nature utilizes in sustaining the normal 
positions of the organs in the female pelvis, and 
to that degree he is conforming to Nature’s plan— 
which is the true method—and therefore is des- 
tined to insure the greatest success. 

While the author gives credit to Kocher and 
Murphy for certain devices for the relief of the 
condition under discussion, which, to say the least, 
are far removed—yes, very far removed—from 
Nature’s plan of doing things, he makes no men- 
tion of the operator who first suggested the use of 
the broad ligaments for the support of the bladder 
in cases of extreme cystocele, and who devised an 
operation based on that principle. 

I would not take your time and space, Mr. 
Editor, to call the attention of your readers to a 
question of priority did I not believe that this 


device is a distinctive contribution to the surgery of 
procidentia and cystocele and destined to secure 
a permanent place in our armamentarium. 

I would like to suggest to Dr. Mayo that as he 
has gone so far in the imitation of Nature’s plan of 
support for the bladder he go just one step farther 
and restore the bladder to its normal position on 
the anterior face of the broad ligaments instead of 
the posterior. 

For descriptions of my operation the author is 
referred to The American Journal of Obstetrics and 
Diseases of Women and Children, tg10, lvii, No. 4; 
The New York Medical Journal, May 18, 1912; The 
Medical Record, November 16, 1912. 

J. RippLe GOFFe. 

New York City. 


The following letter was submitted to Dr. Martin 
in reply to Dr. Goffe: 

My dear Editor: 1 did not credit anyone espe- 
cially in my article because there has been such a 
multitude of men engaged in the progress of gyne- 
cology in relation to these special operations. I 
merely said that we had been doing the operation 
for twenty-five years by the method described. 
Dr. Goffe claims priority for a method different 
from the one described in my article. 

C. H. Mayo. 


Rochester, Minnesota. 
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TRANSACTIONS OF SOCIETIES 


CHICAGO SURGICAL 


REGULAR MEETING HELD FEBRUARY 5, IQI5, 

DRATH, IN 

RESECTION OF THE BONE FOR 

OF THE MANDIBLE 

Dr. THomas L. GILMER (by invitation) read a 

paper entitled, “Resection of the Bone for Protru- 
sion of the Mandible.”’ (See p. 735.) 


PROTRUSION 


DISCUSSION 
Dr. JosEPH EISENSTAEDT: This is the second 
case for which I have calculated the size and form 
of the bone segment for the resection of the jaw 
in prognathism. By way of explanation, it should 
be said that the etiology of this deformity may be 
traced to the premature loss of all the six-year 


was based upon the position of the twelve-year 
molar, which had approximately assumed the posi- 
tion of the six-year molar by anterior movement 
through the alveolar process. 

The basis for calculation in determining the 
amount and form of the bone segment is dependent 
upon two facts: First, the principle of normal 
occlusion. This may be defined as the normal 
anteroposterior relationship of the upper and lower 
six-year molars when they are in articulation or 
occlusion, as the latter is called by dental surgeons 
and orthodontists. The anatomical relationship 
more specifically requires that the anterior buccal 
cusp of the upper six-year molar lie within the 
buccal groove of the lower six-year molar when 
these teeth are in occlusion. Therefore, it may be 
said that the symmetry of the jaws and the relations 
of the alveolar processes are in perfect harmony 
when the six-year molars have the anteroposterior 
relationship. 

The second fact precludes that the plane formed 
by the occluding surfaces of the lower posterior 
teeth is perpendicular to a line drawn through the 
long axis of the ramus; that is to say, the inclination 
of the angle of the jaw in an adult is approximately 
go to 100°, or a right angle. It was determined 
with a millimeter gauge that the lower twelve-year 
molar protruded one-half an inch beyond the upper 
twelve-year molar. This distance was used as the 
superior dimension of the bone segment, or it may 
be said, determined the width anteroposteriorly 
of the superior border of the segment. From the 
outline of the mandible revealed in the radiogram, 
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it was approximately estimated that the angle of 
the jaw had an inclination of 120 to 125°. 

It is necessary to state further that by the estab- 
lishment of definite planes, which correspond in the 
first place to the occluding surfaces of the lower 
posterior teeth, and in the second to the long axis 
of the ramus, we have guides for constructing a 
right triangle. Accordingly a line was drawn 
through the long axis of the lower twelve-year 
molar perpendicular to the occluding surfaces of 
the lower teeth. A second line was drawn parallel 
and representing the occluding planes of the lower 
posterior teeth, extending through the ramus. A 
third line was drawn one-fourth of an inch posterior 
to the posterior root of the last molar, parallel to 
the long axis of the twelve-year molar, and per- 
pendicular to the first line, or that one representing 
the occluding plane of the teeth. This was estab- 
lished to insure a sufficient amount of bone to 
receive the silver wire loop passed through the tissue 
for approximating the fragments, and to avoid any 
pressure upon the peridental membrane of the last 
tooth. The fourth line was drawn through the 
long axis of the ramus, and determined the in- 
clination of the posterior border of the bone segment. 

We thus have established three borders for the 
bone segment: the anterior border represented by 
the perpendicular line drawn through the body of 
the mandible, which is located one-fourth inch 
posterior to the root of the last tooth, and also 
perpendicular to the occluding plane of the lower 
posterior teeth. The second line established the 
plane of the superior border of the bone segment, 
that is to say, the line drawn continuous with the 
occluding plane, which extended transversely 
through the ramus. (A clearer understanding of 
the outline and form of the segment may be learned 
from the accompanying illustration.) 

Accordingly, after the bone segment had been 
removed, a definite relationship was established 
between the upper and lower posterior teeth, as 
well as a normal inclination given to the angle of 
the jaw. 

Dr. Witt1AM M. Harsua: In the case reported, 
I congratulate Dr. Gilmer on the result of the opera- 
tion. In May, rort, I did the first operation of this 
particular kind so far as I have been able to learn. 
The cases are not common, and I have seen but one 
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View of left side— level with occlusal plane, i. e., line 
“Tl”? — showing form and superior dimension of bone seg- 
ment calculated from the difference between the occlusal 
planes of the upper and lower bicuspids and molars. 


since. Prognathism, affecting both upper and 
lower jaws, is found in some of the lower races. 
Professor Starr, of the University of Chicago, showed 
me from his collection one of a Mexican girl showing 
the true type with perfect occlusion. Affecting 
the lower jaw, it is not considered a reversion of 
type, but a developmental error, with probably an 
hereditary influence. My patient had a younger 
brother with the same type of mandible, but in 
less degree. In my case the third molar was absent, 
and the mandible was lacking in the proper angle. 
The malocclusion resulted in narrowing of the upper 
jaw. The lower incisors projected five-eighths 
inch beyond the upper teeth. The absence of the 
third molars and the extra length of the mandible 
gave room for excision, and at the same time en- 
abled us to form a proper angle by making the 
segment removed wedge-shape. The site of op- 
eration in Dr. Gilmer’s case, and in the one I re- 
ported three years ago, is unquestionably better 
than in any operation previously done because of 
its accessibility. If a molar is in the way, it can 
be extracted and healing allowed to take place, 
and then the operation can be done without penetrat- 
ing the mouth cavity. The scar can be placed 
under the jaw. 


CASES ILLUSTRATING BONE SURGERY 

Dr. WILLIAM HEssertT: CasE1. The first pa- 
tient is a lady 30 years of age, who gave a his- 
tory of having had rickets in severe form when 
she was a child. She developed a marked case of 
bow legs for which she was operated when she was 
10 years old. An osteotomy was performed on 
both tibias and femurs, and the deformity re- 
mained corrected for alongtime. Intime, however, 
as the bones grew, a genu varum developed which 
finally reached an extreme degree. Unfortunately 
the photographs, which were taken before the op- 
eration, were spoiled, but I think I can illustrate 
the condition fairly well on the blackboard. 

The réntgenograms show that the angulation at 
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the knees is due to the undeveloped condition of the 
inner condyle of the femur. There is almost no 
inner condyle in the outline, but the tibia is quite 
normal in appearance. When the patient was 
standing, the long axis of the leg passed far to the 
inner side of the knee-joint, which put the limb at 
a great mechanical disadvantage. All of the 
ligaments of the knee-joint were loose, especially 
the external lateral, which bore most of the strain. 
There was somewhat more angulation on the right 
side than on the left. 

An osteotomy was performed on both sides. A 
wedge-shaped piece of bone was chiselled out above 
each joint on the outer side, severing about two- 
thirds of the diameter of the femur. The bones 
were then carefully fractured at this point. The 
legs were then straightened and placed in a slight 
genu valgum position, the wounds sutured, and 
both limbs encased in plaster of Paris. It is now 
ten weeks since the operation and the X-ray plates 
taken recently demonstrate clearly the correction 
of the deformity and the healing of the fracture. 

As you see, the patient is able to walk freely 
unassisted, and has overcome the waddling gait 
which was so marked before operation. When 
the casts were removed, six weeks after operation, 
it was found that the knees were quite rigid and 
motion was very painful. With massage and pas- 
sive and active motion this has been overcome, so 
that now, when seated, she can bend the knees to 
a right angle. I felt some concern regarding the 
behavior of the loose ligaments and capsule. Ex- 
amination shows, however, that there is very little 
lateral motion at the joint, and that the ligaments 
are becoming stronger, and that no external support 
is necessary. 

CasE 2. This case is an interesting one. The 
boy, 13 years of age, while playing ball about the 
middle of last November, fell down, and another big 
boy fell on his thigh. He noticed nothing in par- 
ticular for a week or ten days. After ten days he 
began to have pain, and it was noticed he was 
limping, but nothing was done at home until about 
two weeks after the accident, the time when I 
first saw him. For ten days he had been limping 
more and more, and was having quite severe pain 
in the right thigh. Examination at the time dis- 
closed a distinct swelling which could be felt about 
the middle third of the thigh at the outer and ante- 
rior aspect of the limb. The mass was deeply 
placed under the muscles, was hard, and seemed 
to spring from the bone. The lower pole was 
sharply outlined by a distinct border; otherwise the 
outline was diffuse. The tumor was quite tender on 
pressure, and there was some pain on active and 
passive motion of the leg. The history and clinical 
development was very suggestive of a sarcoma; but 
the palpatory findings were not so characteristic. 
This X-ray plate, taken about two months ago, 
reveals the femur to be not involved. The shaft 
and periosteum are normal in appearance and out- 
line. On the outer side of the femur, distinct and 
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separate from the same, there appears a somewhat 
diffuse shadow, about four and one-half inches in 
length, and varying from one to one-half inch in 
thickness. This picture is that of an ossifying 
myositis. The Wassermann reaction was negative. 
The boy was put to bed for ten days, and his symp- 
toms disappeared spontaneously. The X-ray 
picture taken a few days ago differs from the 
earlier one, in that the mass is more sharply defined 
as to density and contour, for the process has 
reached the quiescent stage. 

Myositis ossificans is important owing to the 
ease with which it might be mistaken for sarcoma. 
When operated in the early active stage it has a 
tendency to recur, just as does a malignant tumor. 
Who can tell how many cases of myositis ossificans 
have been operated upon for sarcoma and ‘‘cured.” 
The most important thing in these cases of suspected 
myositis is to make a correct diagnosis, and the 
next important thing is to let it alone in the acute 
stage. If, after the establishment of the period of 
quiescence, there are symptoms due to mechanical 
pressure or interference with motion, then the time 
is ripe for operative removal. 

CasE 3. I will now show you a number of cases 
of acute osteomyelitis illustrating different methods 
of treatment. This boy was 8 years of age on 
September 21, 1911, when he was admitted to the 
Alexian Brothers Hospital. There was a history 
of his having been sick for two weeks previously 
with all the classic symptoms of acute suppurative 
osteomyelitis of the tibia. He was operated upon 
immediately, and pus was found in the soft tissues 
and beneath the periosteum. The medullary 
cavity was opened with a chisel and the marrow 
found infected. It is not sufficiently appreciated 
by the profession that in acute osteomyelitis the 
early diagnosis and immediate evacuation of the 
infection is just as imperative as in acute appendici- 
tis. Were this the practice, chronic bone suppura- 
tions with sinuses and sequestra would become 
rare indeed. 

The symptoms in this case improved at once, 
the wound was soon granulating nicely. After 
four weeks it was found that the shaft of the tibia 
was loose at both epiphyses, and as a fair amount of 
involucrum had already formed, this time was 
chosen for a removal of the entire necrotic shaft. 
In the removal care was exercised not to remove the 
newly formed involucrum adherent to the perios- 
teum. That the involucrum was not removed is 
shown by the specimen which is here exhibited. 
After about seven months the shaft had regenerated 
to its former size, and the boy was able to walk 
perfectly well. It is now three years since this 
operation, and aside from the scar, the leg is normal 
throughout, and there has been no interference with 
growth. 

Relative to the treatment of acute osteomyelitis, 
there can be no question but that an early evacuation 
of the primary focus is imperative. But what should 
be the later treatment? Should it be conservative, 
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waiting for sequestra to be discharged or removed— 
or active; namely, the early removal of the whole or 
a part of the necrotic shaft? I believe that no 
plan can be laid down which will cover all cases, as 
there are such differences in virulence of infection, 
and consequently in the amount of necrosis. I 
believe that where there is total necrosis of the 
shaft, and where the same is loosened from the 
epiphyses, it is best to remove it as early as possible 
before the involucrum has become too thick. As 
much of the involucrum as possible should always 
be left behind, for if you remove this new bone, you 
are removing nature’s process of repair and re- 
generation. I believe that in those cases of resec- 
tion followed by failure of regeneration, either the 
entire involucrum or too much of it was removed 
with the necrotic shaft. I have a case here tonight 
which illustrates this point. 

CasE 4. Here is a boy, now 15 years old, who 
was admitted to the Alexian Brothers Hospital in 
1910 suffering with acute suppurative osteomyelitis 
of the right tibia. He had been sick a week before 
admission, and it was a very virulent infection 
which resulted in necrosis of the entire shaft, in 
spite of immediate drainage of the medullary cavity. 
Two weeks after, the shaft was loose and crepitating 
at both ends, and was removed without molesting 
the involucrum. The wound healed, and in 
eight months the shaft had fully regenerated. 
About this time he fell and fractured the newly 
formed shaft. The repair of this fracture was in no 
way different from the normal. You will note 
a bony ankylosis of the knee at an obtuse angle. 
This is the result of an extension of the infection 
through the upper epiphysis into the knee-joint, 
a rather rare occurrence. This complication has 
somewhat retarded the growth of the tibia, and the 
leg is slightly shorter. He is so well satisfied with 
the usefulness of his leg that he refuses an arthro- 
plasty on the knee. 

Dr. KELLOGG SPEED: Have you ever had any 
failures of regeneration from subperiosteal resection 
of the shaft? 

Dr. Hessert: I have, and I have a patient here 
who illustrates that point. 

CASE 5. This boy in 1908 suffered a crushing 
injury of the leg for which I amputated at the junc- 
tion of the upper and middle thirds. He was wear- 
ing an artificial leg and was doing very well until 
December, 1912, when a small ulcer developed on 
the end of the stump. This was soon followed by 
an acute osteomyelitis of the other tibia. The 
infection was not as virulent as in the other two 
cases just reported; so after early drainage, I 
decided to treat this case conservatively. It took 
a year and a half before the last sinus closed up, 
during which time I removed a number of sequestra. 
It is all healed now, and compares favorably with 
the two previous cases. 

While the tibia was in the active stage, there 
was a sudden involvement of the upper end of the 
left humerus. This was drained promptly, and 
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later on a large sequestrum was removed as long 
as half of the shaft. In the case of the femur and 
humerus, I believe that the later treatment should 
be conservative, for to remove the entire shaft 
would be to remove the entire support of the limb; 
for in the lower limb, it must be remembered that 
the fibula remains to preserve the continuity. 

Another interesting feature of this case is the 
following: He was taken sick in December; in 
March an acute suppurative arthritis developed in 
the left elbow-joint. The aspirated fluid showed 
staphylococci, and was purulent. Two injections 
of 2 per cent formalin-glycerin were made with an 
interval of ten days, and the infection cleared up 
with perfect motion of the joint remaining. The 
joint was not drained. Under like circumstances, 
in the old days, we would have drained this joint, 
and an ankylosis would have been the result. 

Dr. WILLIAM FULLER: How did you dress the 
case? 

Dr. HESSERT: Just immobilized it. There is a 
curious subluxation of the radius, which is one of the 
sequels of the suppuration, but does not materially 
interfere with motion. 

CasE 6. This is a case which I have exhibited 
before the Society on a previous occasion, and I 
am bringing him forward again to illustrate several 
points in this symposium. First, it is a case where 
regeneration failed, and second, I wish to show 
the ultimate result after bone grafting. This 
boy had been sick five days with acute osteomyelitis 
of the lower end of the tibia, when he entered the 
hospital. A free incision was made and the medul- 
lary cavity drained. Six weeks after the primary 
operation, the lower end of the bone was loose at the 
epiphyseal junction. The necrosis had remained 
limited to the lower end of the tibia. The lower 
end of the tibia was resected, the section being 
made above through healthy bone. Great care 
was exercised in preserving the periosteum. This 
specimen shows, however, that considerable of 
the involucrum came away with the bone and was 
thus removed. This might explain the failure of 
regeneration, for, after the lapse of about a year, 
there was still little new bone formation, except a 
little tapering of the ends. It is now two years 
since a bone graft was inserted into the gap, and 
the cosmetic and functional result is very satis- 
factory. In my opinion the failure to regenerate 
was due to the removal of too much involucrum, 
and with it the active proliferating bone elements, 
for the fibrous periosteum will not form bone. 
My experience leads me to believe that resections 
should be reserved for cases of necrosis of the entire 
shaft, whereas, in cases of necrosis of only one end 
of the long bone, or in case of the femur or humerus, 
conservatism should be practiced. 


MULTIPLE BONE CYSTS 
Dr. ALLEN B. KANAVEL: It is not my intention 
to take up the time of the Society in discussing the 
general subject of multiple or single bone cysts; 
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nor do I present this man to you as a particularly 
new case, since the case has already been reported 
by Dr. Harting in the American Journal of Rént- 
genology of March, 1914. The patient has been seen 
by many of you on the service at the Cook County 
Hospital. 

I wish particularly to discuss the question of 
operation for multiple cysts, and the microscopic 
characteristics of the material contained in the cysts. 

This patient, Mr. Chris Berg, nine years ago 
began to develop cysts. They appeared first in 
the femur, and following that time he was in the 
hospital for five or six years, constantly in bed or in 
a wheel chair. When he came into my service a 
year and a half ago he complained of pain in both 
legs, where new cysts were developing. The 
question arose, was it advisable or permissible in a 
case of this kind to operate upon multiple bone 
cysts? It seemed to me after investigating the 
question, that we were justified, particularly in- 
asmuch as the man complained of severe and in- 
tense pain. In spite of what has been written 
upon it we really know very little about the subject 
of multiple bone cysts, whether they are associated 
with infection, with osteomalacia, and other con- 
ditions. And, too, the question of chronicity 
comes up, for we do not know how long these pa- 
tients live if properly treated. We do not know 
whether, if we operate on these cases early and 
remove the cysts promptly, it may not prevent 
extension of the process in certain types of cases to 
other portions of the body. In our case we scraped 
out two of the cysts causing pain, and in both 
instances the result was perfectly satisfactory. 
There was regeneration of bone, the tibia and fibula 
recovered without fracture; and instead of being 
retained at the hospital eight or nine months the 
patient has been enabled to walk, but he feels dizzy, 
and finds it is safer to use crutches. 

I will show you one of the older cysts he has had. 
Here is one of considerable size. He has a fracture 
of the humerus at this point [indicating]. He has 
a cyst in one of these ribs, and an immense tumor 
here in the upper portion of the femur. He has 
had a cyst in one ulna and radius. You can feel 
the cyst plainly. He also has a cyst in the inferior 
maxilla. Notice the place where we removed a cyst 
from the tibia of the left leg. The tibia of the op- 
posite leg was operated upon, and at that point 
good hard had bone developed. In both cysts re- 
moved we found a granulomatous type of tissue; it 
was rather tenacious, and around each one of these 
cysts was a thin lamella of bone. In both cysts the 
lamella of bone was broken down and the cyst ma- 
terial scraped out. We packed one cyst on account 
of bleeding, and the other was closed. 

The patient is now in good health, having gained 
twenty pounds in the last year. 

In single cysts transplantation of bone has been 
undertaken by Lexer and others. 

Dr. DAvip Straus presented a case of multiple 
bone cysts. 
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Dr. Emit Beck also presented a case of bone 
cyst. 

Dr. W. W. Bissett: The pathology of this 
condition has been more or less indulged in this 
evening, and there is nothing that I can add of any 
particular merit aside from the contents of the giant 
cells. 

As Dr. Straus indicated, it is only in the acute 
conditions that giant cells are found to be thickest, 
while in the more subacute and chronic conditions 
they are less frequent. Even in microscopic prepa- 
rations taken from the contents of these cysts by 
Dr. Kanavel, even in one field it is easy to see in 
the older part of the process, that is, where there is 
active cartilage formation and a great deal of tense 
fibrous tissue, very few giant cells; while in the 
preparations where there are loose connective-tissue 
stroma and a great deal of hemorrhage, there are 
a great many giant cells, and at the same time the 
giant cells in this particular area contain a great 
number of nuclei. For this reason, it seems rea- 
sonable to suggest that the active surgical treat- 
ment of these conditions is probably indicated, in 
that the giant-cell formation no doubt is a progres- 
sive process, rather than a regressive one. Un- 
fortunately the etiology and pathogenesis oi these 
conditions are difficult to study on account of the 
age of the patient that we have before us. The 
onset of the condition varies greatly, and com- 
plaints are relatively infrequent until such a thing 
as a large tumor or a pathologic fracture occurs, 
and we are unable to study the contents. 

In this preparation of the tissue taken by Dr. 
Kanavel, a little over a year ago, I believe I at- 
tempted to find out what the cytoblastic giant cell 
contained. It was thought it was made up of 
fibrin, but with all the differential stains for fibrin 
I was unable to detect any fibrin in the cells whatever. 
We turned our attention to the fat, and the giant 
cells we had noticed contained vacuoles. Apparent- 
ly these vacuoles might have been fat; we stained 
them for fat, and were unable to find any fat in 
them. Recently we have had a chance to study 
tissue removed over a year ago, and that tissue has 
been in formaldehyde for a year, and that destroys 
fat quite readily. Even in that tissue we were able 
to demonstrate these vacuoles and fat. A great 
part of the cytoplasm of the giant cells themselves 
is made up of a substance we are not familiar with, 
but with careful study of the giant cells it is reason- 
able to think they are made up of fibroblasts or 
fibroblastic elements. In giant cells containing 
but very few nuclei, it is sometimes quite easy to 
distinguish definite outlines of fibroblasts the 
cytoplasm of which is undergoing degeneration to 
form the cytoplasm of the giant cell. However, 
in the giant cells that contain upward of fifty or a 
hundred or more nuclei, this is impossible. 

I will put these under the microscope so that you 
can examine them. I will put in a fat stain and 
Mallory aniline blue stain. 

Dr. C. W. PRENTISS (by invitation) gave a talk 
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on ‘The Origin and Fate of the Osteoclasts in 
Relation to Bone Resorption.” (See p. 678.) 

Dr. D. B. PHEMISTER read a paper entitled 
“Sarcoma of Bone.” 


DISCUSSION 


Dr. WittIAM FULLER: Many questions in bone 
diseases and bone surgery are as yet unsettled. 
Ordinary fractures still offer many difficulties in 
diagnosis and treatment, and wide is the difference 
in opinions as to the best methods of their manage- 
ment. In view of this may we not ask the question: 
Have we really such a thing as a true bone cyst? 

While an affirmative reply may be given it should 
be done, I think, with a correct definition of a cyst 
in mind. The bone cyst itself at the same time 
should possess all the chief characteristics of a cyst; 
that is, it should be a collection of fluid within defi- 
nite walls whose lining is paved with epithelium 
and from which the cyst contents come. This 
definition describes but one cyst of bone and that is 
the dentigerous cyst occurring at the roots of dead 
teeth and which were first described by Turner and 
later by Bland-Sutton. 

The so-called bone cyst, as generally found, is 
lacking in all the histologic characteristics of a 
true cyst: there is no epithelium; the fluid of the 
cyst is not a transudate, nor an exudate; it is not the 
product in any way of the cyst-wall, which is often 
a connective tissue, the result possibly of inflam- 
matory conditions, as pointed out years ago by 
Recklenhausen and _ others. Virchow thought 
these cysts were due to some kind of degenerative 
change in tumors, such as sarcomas, enchondromas, 
myxomas, etc. He regarded this connection with- 
out question, even though the characteristic tumor- 
cells could not be found. Whether the cyst under 
discussion here is the end-product of some in- 
flammatory condition, as in osteitis fibrosa, or is 
liquefied portions in various tumors, is not so im- 
portant to surgeons, and will not be settled by them; 
but what concerns the surgeon more than all else 
is the measure which, when put to use, may be 
relied upon to effect a cure of this condition. We 
are in a position now to say, I think, that surgery 
will do this; opening, curetting, and packing suffice 
in a large proportion of the cases if seen early. 
This measure, which not only cures the cyst, speaks 
strongly for its close relation to some inflammatory 
condition, and against its relation to a neoplasm. 
Partial removal will not eradicate malignant or 
innocent tumors of bone, but the simplest measures 
will generally bring about repair in inflammatory 
lesions of bone. 

I have had a few bone cysts which appear to bear 
out this contention, and I will here briefly report 
them and show the slides made from radiographs 
while they were under observation. The first 
slide shows a bone cyst in the proximal phalanx 
of the middle finger of the right hand of a boy of 
12 years of age. The bone is seen to be enlarged, 
and the cortex of the bone much thinner than 
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normal. A small gutter was made in the bone; the 
bone curetted and packed, and a cure promptly 
followed. The operation was done for deformity 
and not for subjection symptoms; there had been no 
pain nor disturbance of any kind in the finger. 
The microscopic diagnosis was sarcoma. 

The next slide shows a bone cyst of the middle 
phalanx of the ring finger of the left hand, and also 
a cyst of the metacarpal bone of the same finger in 
a young girl 20 years of age. In the phalanx 
the condition resembles the first case, except that 
in this latter case there had been great pain, and 
the finger was sore to touch. The metacarpal 
bone containing a cyst which was not tender, nor 
swollen, nor had ever given pain; its discovery was 
accidental. The cyst of the finger was opened, 
curetted, and packed. A cure promptly followed. 
The microscopic diagnosis was thought to be 
sarcoma. 

The next slide shows a spontaneous fracture of 
the proximal phalanx in the right hand of a young 
woman of 30 years of age. In the attempt to 
turn a key in a door the fracture occurred and 
the hand became immediately helpless. A radio- 
graph showed the fracture and the bone cyst which 
had left the bone as thin as tissue paper. The 
patient refused operation, and the fracture was 
treated as a traumatic fracture, and the union in the 
phalanx was as prompt and solid as one would 
expect in any ordinary phalangeal fracture. The 
fracture appeared to have a beneficial effect on the 
cyst as no evidence of its presence was manifest 
in any way thereafter. There was no pain, no 
swelling, and the finger was as useful as before the 
fracture. 

The next and last slide showing the bone cysts 
is a cyst of the metacarpal bone of the ring finger 
in a man of 35 years of age. At the seat of 
this cyst is also a fracture which was produced 
in an effort at lifting or moving an ink-stand on a 
writing desk. Operation was refused and the 
fracture was treated as in any traumatic fracture. 
Union of the bone took place without delay, and 
was solid and firm thereafter. 


I have had two bone cysts of the jaws; one of the 
upper, and the other of the lower jaw. They 
resembled not in the slightest detail the bone 
cysts of the fingers. Curettement and packing, 
which had to be repeated several times, effected 
cures in both instances. 

The next few slides will show the long bones of a 
man of 50 years of age who has osteomalacia and 
will show also the metacarpal and metatarsal bones 
with all the phalanges of the hands and feet of a 
son of this man, and who has the same disease. 

The first slide shows an oblique fracture of the 
femur, which occurred while the man was sitting 
quietly in the chair. The next slide shows a spon- 
taneous fracture with absorption of both heads and 
necks of the femora. A spontaneous fracture of one 
humerus occurred while the patient was under 
treatment for the fracture of the shaft of the femur; 
the fractures of the femoral necks occurred some 
three years previously. The remaining - slides 
showing this patient’s other long bones depict 
unmistakably, when the radiographs are under 
good focus, bone changes in many areas due to some 
rarefying process similar to those seen in osteoma- 
lacic bones. One other point of interest in this 
case is the exposed phalanges of the great toe, 
due to an ulcerative process in the soft tissues, 
and is mentioned because it resembles the con- 
dition of practically all the toes and fingers with 
some of the metacarpal and metatarsal bones 
of both hands and feet of the son, whose radio- 
graphs are here shown without further comment, 
as no explanation is further needed. The terminal 
phalanges of all the fingers are uncovered by ulcera- 
tion in the soft parts, and a similar condition is 
noted in many of the toes and over many of the 
interphalangeal joints. This boy was thin, sickly, 
and in the poorest of health. 

Both cases were under observation some weeks, 
during which time adrenalin was given without the 
slightest improvement in either case. The father, 
now three years since the treatment, is bedfast, and 
the son has since died. A sister of the father has 
osteomalacia. 











BOOK REVIEWS 


A CRITIQUE OF NEW BOOKS IN SURGERY 
By MAJOR G. SEELIG, M.D., St. Louis 


NE so often hears the dictum that broad in- 

terests cultivate tact, that one grows to con- 
sider the mere statement an axiom. Men argue 
that sympathy is an unqualified, essential attribute 
of the good doctor, because sympathy is an inherent 
factor in the practice of medicine, and they argue, 
further, that tact is an equally common attribute, 
because the doctor, as a result of his multiple and 
diverse minglings with so many individuals, must 
willy nilly grow to be tactful. Perhaps all this is 
true and perhaps it is not. If we concede argu- 
mentative force to reasoning by analogy, we may 
prove that multiple human contact does not in 
itself guarantee tact, because those precursors of 
modern surgery, the barbers, in spite of intimate 
relationships with a most varied clientéle have not 
learned, during ages of time, the tactlessness of 
loquacity. Furthermore, just to clinch the argu- 
ment, we may show, conversely, that one whose 
points of contact are few and slender may neverthe- 
less be the very embodiment and apotheosis of tact. 
Take, for example, that arch recluse, the book re- 
viewer, submerged in his study den, completely out 
of touch with the world of men and things. He must 
build up while he destroys, and he must be able 
fairly to flagellate without administering even a 
suspicion of sting. To do all this requires rare 
tact, but he has to do even more; he has to conceal 
tactfully his own limitations and deficiencies as 
critic. And in concealing them—let us be perfectly 
frank with each other—he not infrequently steps 
over the border line of true tact and starts afield in 
hypocrisy. 

It is well for every book reviewer to recognize the 
insidious danger of hypocritical concealment of his 
own deficiencies, for he is thereby emboldened to 
say now and then, ‘‘This work is in my line, you 
ought to know about it, but I cannot tell you; for 
I do not sufficiently understand it myself.”” There 
is ample precedent for such candor. When Dr. 
Johnson was asked by a lady why, in his dictionary, 
he had defined “pastern” as ‘“‘the knee of the 
horse,” the lexicographer replied, “Ignorance, 
madam, pure ignorance.” An almost equally crass 
ignorance disconcerts us in commenting on this first 
book for review.!. Dr. Knox is radiographer to 
King’s College Hospital, Cancer Hospital, Great 
Northern Central Hospital, and the London Gen- 


1 RapioGRApHY, X-RAY THERAPEUTICS AND RApiuM THERAPY. By 
Robert Knox, M.D. London: A. & C. Black, Ltd., 1915. 


eral Hospital. His qualifications of authorship can 
scarcely be doubted. And yet his treatment of the 
subject is so largely technical that the average sur- 
geon, to which large group your humble book re- 
viewer belongs, is not competent to pass adequate 
judgment. 

The volume is divided in two parts. Part I is 
devoted to radiography and covers two hundred and 
fifty pages. Every detail of the X-ray armamenta- 
rium is described in full, and there is an attempt to 
describe the interpretation of X-ray pictures of the 
various organs. This portion of the work we know 
is deficient in parts. Dr. Knox comes very far from 
furnishing adequate differential diagnostic points in 
syphilis, tumors, and cysts of the skeletal system. 
The same criticism holds true of his descriptions of 
lung pictures, and one searches in vain through the 
pages devoted to the alimentary tract for an ad- 
equate description of the many new terms which 
have developed hand in hand with the newer X-ray 
work. ‘The section on gastro-intestinal examination 
is, on the whole, however, the best part of the book. 
It would be even better were it devoted in larger 
measure to detailing Knox’s personal observations. 

Part II is devoted to X-ray therapeutics and 
radium therapy. Here there enters in so much of 
the purely technical as to disarm any critic save the 
trained réntgenologist. Now and then one runs 
into statements that awaken the suspicion that the 
author is doubtlessly a bit too much of an enthusiast. 
For example, on page 317, we read, ‘The routine 
medical treatment (of exophthalmic goiter) with 
drugs has proved to be merely palliative, and 
operative treatment has not been marked by any 
striking successes. X-ray appears to offer a chance of 
better results than either of the two older methods.” 

It is really not fair to pick out the flaws that we 
are able to recognize, and possibly fail to note 
excellences because of personal limitations of 
knowledge. So we frankly use the volume as a 
text to point out the limitations of book reviewers in 
general. Asa full treatise, the book is an excellent 
reference volume for the general surgeon’s library. 


HIS second volume? of the month brings us face 

to face with an entirely different problem, a 
problem so widely heralded in the past few years as 
2THeE ORIGIN AND NATURE OF THE EMOTIONS. Miscellaneous 
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to have a legitimate claim on the critical judgment 
of all surgeons. As a matter of fact the keen edge 
of criticism is somewhat blunted by the thought 
that independent judgment is already so well 
established that critical comment is hardly in place. 

The volume, which is really only a reprinting of 
eight of Crile’s previously published papers, evi- 
dently represents an attempt to fortify further the 
doctrine of anoci-association. The eight essays deal 
with the following subjects: Phylogenetic Associa- 
tion in Relation to Certain Medical Problems, 
Phylogenetic Association in Relation to the Emo- 
tions—Pain, Laughter, and Crying, The Relation 
Between the Physical State of the Brain Cells and 
Brain Functions, A Mechanistic View of Psychol- 
ogy, A Mechanistic Theory of Disease, The Kinetic 
System, Alkalescence, Acidity, Anesthesia. 

The doctrine of anoci-association has been va- 
riously judged. A large and representative group 
of scientists has pronounced anathemas upon it; a 
larger group of less critical individuals has accepted 
it as a type of surgical saving grace; those more 
pragmatically inclined have set small store on the 
underlying theory but have accorded a high degree 
of value to the practicai results that flow from it. 
The stand of the pragmatists is a solid one. 

Unfortunately, however, Crile has not supported 
his cohorts in republishing his essays under the 
purely psychological title that he has chosen. Any- 
one who has read Darwin’s ‘Expression of the 
Emotions in Man and Animals,” or let us say, the 
more recent work of Bergson or Boris Sidis on 
laughter, must feel that Crile has widely missed the 
mark in his attempt to fit his thesis into psycho- 
logical theory and doctrine. In the first place, there 
is no order of sequence to the eight papers, which 
stand merely as eight entities representing a hope, 
suggested in the preface, that they point to con- 
clusions whose “application” and ‘“‘significance”’ 
have to do with the underlying psychological phenom- 
ena of various emotions. In the second place, 
there is such a complete elision of all reference to 
established and controversial psychological data as 
to suggest faintly an unfamiliarity with such data. 
For example, in the essays, “‘ A Mechanistic View of 
Psychology” and ‘‘A Mechanistic View of Disease,” 
no one gains even a hint of the highly interesting 
controversy that has been waged and is being 
waged between the schools of Mechanists and 
Vitalists. In the third place, Crile’s process of 
thought is so supersaturated with teleology —the 
philosophy of purposefulness—that it forces him 
into the snare of explaining everything on the basis 
of ultimate purpose. For instance, he states on 
page 79, that “‘the only types of infection that are 
associated with pain are those in which the infection 
may be spread by muscular action, or those in which 
the fixation of parts by continued muscular rigidity 
is an advantage.’’ In other words, there is no pain 
except in those infections where pain serves the 
purpose of limiting disease by limiting muscula 
activity. Two of the most severely painful infec- 
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tions are acute empyema of the accessory sinuses 
of the nose and furunculosis deep in the external 
auditory canal, yet in neither of these instances is 
there any relation with muscular activity. And so 
we might pick out many other instances of the elu- 
siveness of this doctrine of ultimate purpose. 

The selection of the illustrations is not always 
happy. The pictures of a Venus fly trap, a contest 
between antbear and puma, a snake charming a 
bird, and a tiger approaching a cobra are bizarre 
rather than convincing. 

On the whole, the book is extraordinarily inter- 
esting in so far as it expresses the conviction of one 
of our most active, resourceful, and imaginative 
surgeons. We have before, in this department, 
expressed unqualified admiration for the practical, 
stimulative influence of Crile’s work. Failure to 
appropriate his psychology probably rests on the 
fact that we are not yet prepared to adopt, root and 
branch, the tenets of mechanism as applied to body 
function and activity. 


ANE’S work on intestinal stasis is so well 
known that this third edition of his monograph! 
would hardly call for a detailed review were it not 
for the fact that it illustrates a type ef medical 
thought that is antipodal to the doctrine of purpose- 
fulness so enthusiastically propounded by Crile. 
If we interpret Lane’s fundamental thesis properly, 
he believes that Nature had no particularly definite 
purpose in view when she evolved the colon, or else 
did have a purpose, but woefully miscarried in her 
attempts to accoinplish it. Unwilling as some of us 
are to subscribe to enthroning teleology as the reign- 
ing queen of medical philosophy, we still have a 
profounder faith in Nature’s good purposes and 
powers of achievement than Lane is willing to con- 
cede to her. 

The book is made up of six chapters, of which 
Chapter I is the most important, devoted as it is to 
a full exposition of the author’s notion of the 
fundamental facts related to the developmental 
phase of intestinal stasis, gross pathological con- 
sequences, resultant symptoms, and rational treat- 
ment. Chapters II, III, and IV are contributed by 
Alfred C. Jordan, Nathan Mutch, and James 
Mackenzie and are devoted respectively to X-ray 
Study of Chronic Intestinal Stasis, Bacteriochem- 
istry of the Small Intestine, and Disease of the Heart. 
Chapters V and VI are reprints of earlier papers by 
Lane on Pressure Changes in the Skeleton, and 
The Anatomy and Physiology of the Shoemaker 
(as illustrating concretely these pressure changes). 
Lane includes these two essays because they support 
his assumption that the development of the soft 
parts of the body are intluenced by the same three 
fundamental laws which he lays down as influencing, 
skeletal growth. 

There are many reasons why one should hesitate 
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to utter adverse criticism regarding the views 
enunciated by Lane. One of the unpardonable 
sins is triteness, and it is almost impossible to say 
anything pro or con and at the same time avoid 
being trite. Then, too, one is subconsciously dis- 
armed by Lane’s statements that (page 39) he has 
demonstrated his own ideas regarding peritoneal 
folds to his own “complete satisfaction,” and that 
he adheres to these views just as he adhered to his 
ideas regarding bone-plating, in the face of opposi- 
tion that was to a great extent “anscrupulous in its 
method” (page 53). As if to more completely 
disarm the critic, the author informs us that when 
we operate for stasis, and do not find it, or the 
cause of it, in the shape of a kink, or a full cecum 
or colon, we nevertheless cannot rule out stasis 
(page 49). It is all so complex that one naturally 
fears that he has not grasped Lane’s notion to the 
full, and that after all there must be some basis 
of fact in Professor Adami’s characterization of the 
theory as ‘‘a horrible jumble.” 

This much is certain beyond all peradventure or 
doubt, namely, that the operation of colectomy is 
not the innocucus procedure pictured by Sir Ar- 
buthnot. The statement, ‘“‘simple if performed by 
competent hands,” has an unpleasant flavor of 
arrogation. Colectomy is a serious operation and 
most of us doubtlessly feel that it should be reserved 
for meeting a vital indication. LIleocolostomy or 
ileosigmoidostomy is less threatening; but Lane 
eiides the fact that recent literature records many 
doleful failures after its performance. I recently 


asked an old darkey, on whom I was to operate for 
varicose veins of the leg, whether he wished me also 
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to rid him of some protruding hemorrhoids. He 
replied, ‘‘Naw suh, thank you suh, a doctah fixed 
’em fuh me ten yeahs ago. He gimme somethin’ 
to put me to sleep, and them piles is been wuss ever 
since I woke up.” And here we have the basis of 
much of the distrust of Lane’s views —the danger of 
‘*wussness.”’ 


HIS is a well and admirably complete little 

monograph! representing work done by Dr. 
Rutheford, for his M.D. degree at Edinburgh. 
After surveying the many and diverse views held by 
various investigators regarding the form and 
function of the ileocecal valve, the author presents 
his own very careful studies. He says that, nor- 
mally, the valve appears as a hemispherical emi- 
nence, about 1.8 cm. in diameter and from o.5 to 
1.0 cm. high, pierced by a stellate opening. The 
function of the valve is to act as a sphincter regu- 
lating the onward flow of the fecal current and 
preventing regurgitation. During life the valve is 
always competent. The arrangement of the mus- 
cular fibers in the valve is carefully worked out and 
described, and their function explained. 

The monograph merits mention for the reason that 
it furnishes evidence of consummately careful and 
painstaking work. The literature is fully covered, 
and observations were made on the living human 
subject, on the dog, and on thirty-two human speci- 
mens hardened in formalin. The illustrations are 
unique, both as regards clearness of detail and an 
excellently uniform method of lettering. 


1 Tue ILEOCHCAL VALVE. 


By A. H. Rutheford, M.D. 
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